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‘BELTING 


ale) at-m oleh 4 
Ip eea 
Pulley faces 


1675 FRM. 


Specified GOODYEAR GLIDE BELT 


9HIFT PULLEY 


They had never kept belt records in the Kentucky River Mills 
at Frankfort, Kentucky. They always bought expensive belts 
and took the price as proof of quality. They were troubled some- 
times by the frequent need for belt repairs, by their belting bills 
and by low production— but they just accepted all these things as 
mecessary evils. One July day in !917, a G.T. M.— Goodyear 
Technical Man—called. It was our Mr. Jenkins. 


He asked Mr. Satherland, the superintendent, to show him the 
hardest drive in this particular mill. Mr. Sutherland wanted to 
know why. The G.T.M. explained the Goodyear plan of selling 
belts only after a careful analysis of the drives to be served—and 
not as if a given belt were like a patent medicine and a sure- 
cure for any and all ills that drives may entail. 


The idea appealed and he was shown the spinning frame drive. 
It was a shift—every half-hour the belt was thrown from one 
driven pulley to its twin. There was one quarter turn and one half 
turn. He measured belt speed, centers, pulley diameters and pulley 
faces, asked about the power, and noted the nature of the load. 


Then he prescribed a Goodyear Glide Belt—3%% inch 5 ply. 
Mr. Sutherland was interested. He asked the price. He found it 


5 Ply 


FAIRBAIRN NAYLOR SPINNING 
Kentucky River 
Franktort Kentu 





Fourteen Months—Half-Hour Shifts—and the G.T. M. 


was so moderate that he doubted the merit of the belt, but consent- 
ed to try it. He didn’t see where he could lose anything, and he 


might be able to get rid of constant interruptions and shut-downs. 


The belt was applied August 16, 1917, and is still running. 
Its edges are not even worn. No stretch has had to be taken out. 
Production has never been interrupted a single minute. Four 
teen months after being applied the belt seemed still as 
good as new. 


These fourteen months of perfect service, in spite of shifts 
every half-hour, on that spinning frame drive, have converted 
them to the Goodyear plan of belt buying—and to Goodyear 
Belts. They have made the mill a Goodyear-belted- and 
G.T.M.-served mill—like thousands of others. 


If you have a hard drive, and have always accepted high 
belting costs and belt-troubles as necessary evils, ask a G.T. M. 
to call, One from the nearest Goodyear Branch will be glad to do 
so when next he is in your vicinity. His service is free—for the 
savings he effects for purchasers are so evident and material, that 
a gratifying volume from the plants served is sure to result 
within a few years. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, _— 
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You can thank these men 
for some of the coal 
in your bin 


RECIOUS black diamonds! ... How 
we appreciate them since our experi- 
ences of last winter. ... 


But few of us realize how science is sav- 
ing coal for us. We know little of the 
engineers who have devoted a lifetime of 
study to successful methods of saving 
steam and heat; who, through the insula- 
tion of piping and other hot surfaces, have 
worked out great economies in industry. 


Not only plant owners but the Government itself 
realizes what these men have done. During the 
last year the Fuel Administration has constantly 
emphasized in its Industrial work the tremen- 
dous importance of proper insulation. And as a 
result it is estimated that among our mills, fac- 
tories and power plants over two and a half 
million tons of coal have been saved. 


And these savings will continue throughout the 
years to come. More will be added to them. 
For coal wastes of ten years ago will never be 
tolerated again. 


So, for some of the coal in your bin now and in 
the years to come you can thank, among others, 
Johns-Manville, who through their laboratory ex- 
perimenters, by the development and application of 
asbestos, have perfected methodsof heat insulation. 


And this development of a complete line of 
insulation has enabled this organization to build 
up a broader service in heat and power saving 
than would be possible were that service con- 
trolled and centered merely on the sale of any 
one type of covering. Just another way in which 
Johns-Manville serves, not only industry, but 
the whole nation. 


H. W. JOHNS-MANVILLE CO. 
New York City 
10 Factories— Branches in 63 Large Cities 


Asbestos and Magnesia Heat Insulations, Pack- 
ings, Refractory Cements, Steam Traps, and 
other Power Plant Materials; Asbestos Roofings 
and Shingles; Electrical Products: Asbestos 
Brake Lining, Fire Extinguishers, Speedometers. 











that heeps the heat where it belongs 
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that make boiler walls leak-proof 


ROOFINGS 
that cut down fire risks 
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An Ingenious Irrigation Scheme 
NEW ZEALAND engineering concern recently 
conducted an interesting proceeding in the Kawarau 
Gorge, where two pillars had been constructed for the 
purpose of damning back the water. Each of the pillars 
is built of reinforced concrete. The column on the right- 
hand side of the river was 


NEW YORK, JANU ARY 


3, YOr9 


which he had allowed for it. Since the pillar had fallen 
the river had risen 3 feet. It was lying just under the 
water. The intention was to back it up with 1,000 
tons of mica schist. This blocking, it was anticipated, 
would silt up finally with sand, and the whole of the river 
would flow over the obstruction at a suflicient height to 


10 Sot | A COPY 
$5.00 A YEAR 





Forest Fires of Spontaneous Origin 


T is usually assumed that forest fires, when not the 
result of a stroke of lightning are the result of care- 
lessness on the part of lumbermen, campers, picknickers, 
or wayfarers. A French scientist, Mr. G. Raymond, 
denies this, and offers several interesting hypotheses in a 
brief article in La Nature 





46 feet high and 16 feet 
square, and weighed 720 
tons; that on the left-hand 
side stood 36 feet high and 
13 feet square, and weighed 
530 tons. The spot on the 
Kawarau where the river is 
to be dammed back is about 
four and a half miles from 
its junction with the Clutha 
at Cromwell, and a few 
hundred yards inside the 
entrance to the gorge. The 
river here is very rapid and 
narrow, running at the rate 
of 300 feet per minute. 
The banks are very steep, 
and the tops of the pillars 
were not on a level with 
their edges. The works 
undertaken by the Devel- 
opment Company necessi- 
tated the raising of the 
river, so that even at its 
lowest flow it would be high 
enough to run into the in- 

















(Paris) to account for spon- 
taneous fires. He notes 
first that such fires always 
occur under the same con- 
ditions, namely, when the 
weather is dry, hot and 
windy, as for example, dur- 
ing the blowing of the 
“mistral” in southern 
Europe. To begin with, 
he considers it entirely 
possible that the dry and 
resinous branches of a pine 
forest might develop enough 
friction in a high hot wind 
to strike fire, the case being 
analogous to the method in 
which various savages ob- 
tain fire by a “fire stick.” 
Again, minute drops of 
resin, spherical in form, 
might act as lenses to bring 
the sun’s rays to a focus, 
thus setting fire to the in- 
flammable materials around 
them. 








take on the right-hand side, 
and thence flow down a race 
to the power-house. It was 
not considered possible to undertake the building of a 
weir in the usual fashion, owing to the precipitous nature 
of the sides of the gorge and the great volume of water, 
which has a fairly uniform depth of 17 feet. 

On the pressure of an electric button the gelignite 
answered at once to the firing of the charge. The huge 
mass appeared to spring for- 


Two monoliths ready for the explosion 


run comfortably into the intake. The river being thus 
raised, the fluming which is built for a distance of 30 
chains on the right bank will be available to carry the 
water to the turbines which are to force the water from 
the river to a height of 180 feet through 2,240 feet of 
30-inch pipes, and thus irrigate an extensive plantation. 


The concrete pillar toppling into the river 


A third suggestion is that 
since the ground of a pine 
forest, covered with needles 
and other decomposing matter, cften acquires a very high 
degree of heat in the summer months, even a tempera- 
ture several degrees above 100° F., there may result 
catalytic cffects in the presence of impalpable resinous 
substances. 

Lastly Mr. Raymond considers the effect of a possible 
engendering of frictional elec- 





ward and lean slightly over 
as a tremor ran through its 
length. Momentarily it hung 
in the air, and then slowly 
bent and fell with a mighty 
crash into the river, the spray 
rising to a height of about 
60 feet. From the time the 
explosion occurred till the 
pillar struck the water was 
just nine seconds. The pillar 
appeared to give a roll when 
it again came to view, and 
the water of the river surged 
back and then quickly re- 
sumed its onward flow, cover- 
ing the obstruction. The 
pillar had apparently leapt 
out from its base as the ex- 
plosion occurred, leaving a 
gap between its lower end 
and the bank of about 20 
feet. When it came to rest 
and when the pillar had 
finally settled, it was seen 
that it was lying in a diagonal 
position, its top facing up- 
stream. 

The company’s - engineer, 
on being interviewed after 
the falling of the first pillar, 
expressed his satisfaction at 
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the way in which it had come ; mee RE.) 


tricity in scraps of bark, 
pine necdles, ete., driven 
hither and thither by the 
wind. It is indeed, a well 
known fact, that in the right 
weather conditions many per- 
sons can light a gas jet merely 
by pcinting a finger at it, 
after shuffling rapidly over 
the carpet so as to develop a 
large amount of electricity 
through friction. Similarly 
the mere shaking of a 
blanket in the Sahara often 
causes it to emit a shower of 
sparks. Apropos of this the 
African explorer, Foureau, 
often mentioned the fact that 
during the blowing of the 
simoom in the desert his 
pocket compass was rendered 
utterly unreliable by reason 
of the electricity developed 
in its glass cover by the 
friction of the sand against it, 
driven before the burning 
wind. Soit appears « minent- 
ly reasonable to conclude that 
some, at least, of our forest 
fires mayb »attributed to such 
causes as these, and that lo- 
comotives and campers and 
lumbermen may be acquitted 








to rest practically in the place 


One of the fallen pillars in the water. Note the intake on the right 


of universal responsibility. 
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The object of this journal is to record accurately and 
lucidly the industrial 
news of the day 
lion to 
are published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


latest scientific mechanical and 
1s a weekly journal, it is in a posi- 
before they 


announce interesting developments 


articles are accompanied by photographs 





To the Secretary of the Navy 


N the Screnrriric American of December 28th, 1918, 
we made known the very gratifying fact that, with 
the elimination of the German Navy, the United 

States Navy moved up to second place. We showed also 
that because our allies lost many of their capital ships 
and stopped work, during the war, upon those they were 
building, our navy is so strong a second that it is equal 
in dreadnought strength to the next three navies, those 
of Japan, France and Italy, combined 

Our investigation showed that the United States 
possesses 19 dreadnoughts, Japan 9, France 7 and Italy 5. 
We found also that, because of the superior gun power, 
armor protection, and displacement of our vessels, our 
19 ships were fully a match for the 21 ships of the three 
powers enumerated. 

Our total of 19 completed United States dreadnoughts 
was based on a recent statement of the Chief Con- 
structor to a Congressional Committee that we possessed 
that number. As a matter of fact, the Idaho is com- 
pleted but has not yet had her trials; and the ‘Cali- 
nearing completion and 

It is fairly certain that 


fornia’? and “‘Tennessee’’ are 
will be finished by the summer 
all three ships will be ready for service by the time the 
Peace Plenipotentiaries have affixed their signatures at 
Versailles 

We are addressing this open letter to you, sir, because 
we feel that you owe it to Congress and the American 
people to explain why you presented to the House Naval 
Affairs Committee, and allowed to be published in the 
New York Times, the misleading statement of the navat 
strength of the Allies which appeared in the issue of that 
journal of December 3lst, 1918. In the table pre- 
sented, which we analyze on another page, you group 
the completed capital ships under three heads, viz., 
Battleships, Older Battleships, and Obsolete Battle- 
ships; and, because under the first heading, “ Battle- 
ships,”’ you assign 16 to the United States (this being 
the number of our completed dreadnoughts at the sign- 
ing of the armistice) it is evident that you intend the 
American people to understand that the numbers as- 
signed under that same heading to the respective navies 
of Great Britain, France and Italy, represent the number 
of completed ,dreadnoughts possessed by those nations. 

As the result of your treatment of the statistics, the 
country is led to believe that Great Britain has 61 
dreadnought battleships completed, France 20, and 
Italy 14; whereas the truth is that Great Britain has 
only 33, France 7, and Italy 5. So that in your effort to 
convince the taxpayers of the country and their repre- 
sentatives in Congress that our navy is inadequate, you 
give the correct figure for the dreadnought strength of 
the United States Navy, and exaggerated figures for the 
dreadnought strength of our allies. Your statement 
would make them believe the British dreadnought 
strength to be about double what it is, and the strength 
of France and Italy about treble. 

Now, sir, we have a profound respect for the exalted 
and difficult position which you occupy in these perilous 
times; and we naturally and loyally jumped to the con- 
clusion that these glaring errors were merely a slip of 
the pen. So we sought for an explanation of 61 being 


given as the total of the British dreadnoughts and found 
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that it included the 21 predreadnoughts, or “older” 
battleships as you call them in your table, and even the 
7 obsolete battleships of that navy. Now if we add 21 
and 7 to 33 (the actual number of dreadnoughts) we 
arrive at your total of 61. Similarly, we find that Italy 
has 9 predreadnoughts, which number added to her 5 
dreadnoughts gives us your total of 14. 
AWe go thus into detail so that you may understand 
you had the full 
merely of our own 


our perplexity; for it is evident that 
data before you in all its detail, not 
navy, but of those of our allies; and what we are asking 
ourselves, and what the House Naval Affairs Committee 
and the country at large will not understand is why the 
Secretary of the Navy should give the true totals in 
regard to our own navy and incorrect totals as to the 
navies of our allies. 

What the American people, naturally, want to know 
is: if a battleship is obsolete or old in our navy, why is its 
counterpart not obsolete or old in the navies of our 
allies? /If Italy has 14 battleships, France 20 and Great 
Britain 61, by the same reckoning the United States has 
39. Why, Mr. Secretary, do you thus confuse the issue 
by conveying the impression that 16 and not 39 re- 
presents the relative standing of the United States? 

With the exgeption, possibly, of a few of the officers 
with whom you have surrounded yourself at Washington, 
we find that there is a practically unanimous conviction 
that the strength of the British Navy is warranted by 
her island position and the scattered condition of the 
British Empire, and that it is sufficient that we should be 
a powerful second. Particularly strong is this con- 
viction among the officers of the battle squadron which 





Theodore Roosevelt 


HE SCIENTIFIC AMERICAN wishes to lay 

a wreath of mourning at the feet of the great 
man who has just passed away. While he lived, his 
passionate and fearless nature made him a host of 
friends and some enemies ; but in this time of sorrow 
all alike, whether they are friends or foes, Republicans 
or Democrats, join in the desire to pay tribute to the 
man who was regarded as the first American Citizen, 
and whose loyalty and patriotism were like an ever- 
glowing fire. His fearlessness and hatred of wrong- 
doing, combined with his fundamental loveliness of 
nature, endeared him to the generation in which he 
lived, and wilP be an inspiration to those which are 
to come. 











you recently reviewed on its return from coéperation 
with the British fleet in the North Sea. 

If there is any body of expert opinion that is qualified 
to judge whether the British fleet is a menace to the peace 
of the world, it is to be found, surely, among these 
American officers, who have spent a whole year with that 
fleet in the most intimate intercourse and coéperation. 
They frankly express their conviction that the British 
Nayy is regarded both by officers and civilians of Great 
Britain as a purely protective force, built up and main- 
tained for the sole purpose of keeping open the trade 
routes between Great Britain and her widely-scat- 
tered colonies. Pa“ 

Furthermore, the suggestion that the German fleet 
be sunk was prompted by the belief that an era of re- 
trenchment for all navies, including our own and Great 
Britain’s, was at hand. The elimination of the German 
fleet was regarded as the first logical step in this direction. 

That this suggestion should have originated, as 
Admiral Rodman has announced, with himself and 
Admiral Beatty at the German surrender, proves that 
the thought and desire for retrenchment were already 
in the air. 

Now that the public has been made aware of this fact, 
you will perhaps understand, Mr. Secretary, that your 
persistent advocacy, even before the peace conference 
has opened, of huge increases in the United States Navy 
has filled all thoughtful people, not merely among our 
allies, but here in America, with amazement and deep- 
seated concern. 

This note of deep concern is sounded in an editorial 
on your attitude, in the Washington Post of January 3d, 
which says: No patriotic citizen wishes to hear any 
language at this time, or at any time, which is in its 
essence a manifestation of distrust of and latent enmity 
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to one or more of the nations that have fought side 
by side with the United States against Germany. Yet 
Mr. Daniels is so lacking in discretion that he directs 
his utterances along these lines, at a time when President 
Wilson is straining every nerve to show the Allies that 
the United States sympathizes with them, and is anxious 
to have them all adjust their interests to the common 
welfare and peace of the world. 


Reconstruction—With American Machinery 
RIOR to the war, the big manufacturing problem 
in this country was to reduce the cost of the 
finished product by means of labor-saving devices; 

for in American goods the cost of labor is always the 
outstanding item. In Europe, on the other hand, where 
labor has constituted a relatively small percentage of 
total costs, the installation of expensive labor-saving 
American machines has never met with much encour- 
agement. It was the old story of the farmer and his 
hogs. A silvery-tongued agent had spent a couple of 
hours trying to sell a wonderful new feeder, which 
enabled the porkers to get outside a square meal in 
about one-tenth the time required when it was necessary 
for them to fight one another back and forth along the 
trough. When he had shot the bolt of his eloquence, 
his prospective customer remarked, ‘ Waal, I don’t guess 
my hogs’ time is worth much money.” 

But the war has completely changed the conditions 
that surround the employer of European labor. As a 
special writer in the New York Evening Post recently 
pointed out, probably at no time in the history of our 
relations with Europe has American labor-saving ma- 
chinery been in such demand as in the present period 
of reconstruction. European labor conditions, so far 
as wages are concerned, now more nearly approximate 
those of the United States than ever before. Already, 
this writer states, since the signing of the armistice 
numerous makers of machinery who are 
properly protected in Europe have, within his knowledge, 
been approached by English and French manufacturers 
asking them either to ship machinery or to arrange for 
licenses under their existing European patents. 

Europe, before the war, did not know what we meant 
when we talked of quantity production. But today new 
American machines are to be seen all over Great Britain 
More important even than 
this are the American ideas that have taken root—ideas 
about the layout of machines in factories, ideas about 
the efficient using of unskilled labor through skilled 
planning, ideas of scientific management of all kinds. 
The great loss of labor through the war alone would 
make it essential for the European manufacturer and 
the European agriculturist to increase their per capita 
production. It is this necessity that is creating a demand 
for American inventions in Europe; for this country is 
the headquarters to which other nations must look for 
inventive development along labor-saving lines. 

The meaning of this to us must not be overlooked. 
In the first place, it gives great promise of helping the 
solution of our own reconstruction problems. These 
have to do, not with finding enough labor to go around, 
but rather with the most advantageous employment of 
the labor which the war will release, and of the manu- 
facturing facilities, multiplied even beyond our normal 
huge capacity, which it has bequeathed us. Our con- 
temporary displays keen vision in its clear view of the 
possibilities here—possibilities whose importance is but 
suggested by the fact that already our manufacturers 
are crying aloud, through these columns and elsewhere, 
for peace-time products to keep their plants busy. 

The situation has its call to the inventor, too. It were 
utter folly to suppose that labor-saving machinery has 
attained the height of its possibilities. In every direction 
it can be improved; in many industries it has not even 
been introduced save on the smallest of scales. For the 
inventor who can seize this opportunity and for the 
manufacturer who will seize it in company with him, the 
business of developing machinery for us to make and 
sell to Europe offers extraordinary allurements. 


To Our Subscribers 


UR subscribers are requested to note the expiration 
date that appears on the wrapper in which they 
receive their copies of Screntiric AMERICAN. If they 
will send in their renewal orders at least two weeks prior 
to the date of expiration, it will aid us greatly in ren- 
dering them efficient service. 
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Engineering 
The World’s Record for Car Movement is claimed 
by Columbia, Pa., where, according to a recent report of 
the Director General of Railroads, 9,531 cars passed in a 
single day. In one month 250,000 freight cars passed 
Columbia, or an average of six cars per minute. 


Gas Producer Built of Concrete Staves.—Owing 
to the high price and scarcity of steel during the war, a 
gas company in Syracuse found it necessary to build 
the shells of a 200 horse-power gas producer and scrubber 
out of concrete staves. The shells are eight feet in 
diameter and the staves measure 24 by 10 by 2) inches. 
They are connected by tongue and groove joints. Be- 
tween the concrete and the fire brick lining there is a 
three-inch space filled with a heat resisting material. 


The Largest Tanker.—What is said to be the largest 
oil tanker in the world was launched at Wallsend-on-Tyne 
last month. The vessel has a length of 506 feet and a 
width of 68 feet 7 inches with a molded depth of 421 feet. 
This vessel, the ‘San Florentino,” was built on the 
Isherwood system of longitudinal framing and was 
measured to pass both the Panama and Suez Canals. 
The ship’s hull is divided into 13 compartments, and has 
4! miles of oil pipes. It is equipped with steam heating 
apparatus, a refrigerating plant, a hospital and a com- 
plete installation of auxiliary machinery. Compound 
geared turbines are used which may be run independently 
or be coupled to gearing to drive the propeller. ' 

Caterpillar Road Grader in the Desert.—We have 
referred before, in this column, to the 17-mile tangent of 
Lincoln Highway which cuts across the Salt Lake Desert, 
shortening the highway by some fifty miles. This road 
is being built with desert soil as a base on which is laid 
a base course of gravel 5inches thick with a surface course 
3inches thick. The desert surface is broken up by means 
of gang plows and shaped by means of road graders, 
hauled by caterpillar tractors. Owing to the nature of 
the soil some difficulty was experienced in moist weather 
due to the weight of the tractors which sank into the mud 
despite their broad bearing surfaces. The difficulty was 
solved by bolting timbers to the caterpillar belts so as to 
broaden the tread of the machines. As the road bed is 
completed the gravel is hauled and dumped over it by 
means of motor trucks mounted on broad steel-tired 
wheels which serve to pack the road material. 

Helping the Salvor in the Shipyard.—When the 
race between the submarine and the shipyard was at its 
height it did not seem to occur to anyone that special 
provision should be made in the construction of a ship 
to render it easier for salvors to raise the ship in case it 
should be sunk. The submarine menace is now past, 
but even in time of peace, there is a considerable loss 
of vessels due to the elements, and to collision. One of 
the greatest difficulties that wrecking companies have to 
contend with is that of getting hold of a vessel which is 
completely submerged. Owing to the construction of a 
ship it is necessary to pass chains under it at various 
points as there is no provision for attaching chains 
directly to the framing of the ship. Why are not our 
ships designed with shackles affixed to the frame mem- 
bers at suitable points so as to simplify and expedite 
the work of the diver in making chains or cables fast to a 
wreck ? 


Repairing a Wooden Ship with Concrete.—A 
letter from Buenos Aires addressed to Engineering 
(London), describes some interesting work done in the 
repair of a wooden ship. The vessel, which is of 200 tons 
displacement, was purchased for the transport of stone 
and sand. On dumping stones into the vessel it was 
found that the bottom was weakened by the impact and 
leaked badly. Investigation showed that the wooden 
ribs had entirely rotted away for some three feet on 
either side of the keel. The bottom, however, was in 
good condition. Owing to the condition of the boat it 
was judged that it could not be docked by means of a 
Slipway, which was the only means of docking available 
at the time. In this emergency new ribs of reinforced 
concrete were fitted into the spaces between the wooden 
ribs and at the same time the false keel was strengthened 
by running continuous concrete girders on either side of 
it. The work was done in a few days with the ship afloat 
in light condition. The repair gives every evidence of 
being a success. The concrete adds very little more 
weight than the ballast of old chains which had hereto- 
fore been used in the vessel. 
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Astronomy 


Bright Night Skies in England.—The report of 
the Photographic Section of the British Astronomical 
Association for the year ending September 30th, 1918, 
comments on the unusual amount of light in the sky 
during the nights of that period. It has, says the report, 
been possible to read the face of a watch at all sorts of 
hours. The contrast of astronomical negatives has been 
much reduced. ‘This illumination was not due to search- 
lights, nor did it seem to be auroral; moreover lighting in 
towns has been much reduced, under war regulations, 
so the cause remains a mystery. 


New Ideas in Astronomical Observing.—A com- 
mittee of the British Astronomical Association is knowr 
as the “Methods of Observation” Section. This body 
is trying to make as large a collection as possible of 
special devices and methods that members have found 
useful in their work, whether in actual observations or 
in the setting up and adjustment of instruments. The 
director, Mr. Maurice A. Ainslie, 8, Woodville Road, 
Blackheath, London, 8.E., would doubtless welcome sug- 
gestions from non-members, also, as to useful “dodges.” 
He proposes to publish shortly a list of points on which 
information is especially desired. 

The Tota! Solar Eclipse of May 29th, 1919, will 
be comparable with the eclipse of last summer in the 
long stretch of continental territory covered by the path 
of totality, though not in accessibility of places along the 
path. The track extends across South America at its 
widest part, and also across equatorial Africa. The 
duration of totality will be exceptionally long (six seconds 
or more). The Carnegie Department. of Terrestrial 
Magnetism, Washington, is planning to send two ex- 
peditions to favorable points. The director, Dr. L. A. 
Bauer, wishes to hear from other institutions planning 
expeditions, in order that arrangements may be made for 
systematic observations in terrestrial magnestism, at- 
mospheric electricity, and kindred features of the eclipse. 


Variations of Mira Ceti.—Several recent series of 
observations of the varying brightness of Mira Ceti, 
accompanied by light-curves, are published in L’ Astron- 
omie for last October. M. Felix de Roy, the Belgian 
astronomer, places its last maximum at October 2d, 
1917, with a brightness of 3.4 mag. on the Harvard 
scale. The previous maximum was November 5th, 
1916. The last minimum could not be observed, on 
account of the proximity of the star to the sun. The 
increase from minimum to maximum was regular and 
very rapid; the subsequent decrease was more gradual 
and irregular. The dates assigned by other observers 
to the recent maximum range from October 5th to 
October 15th. The date previously calculated was 
October 21st. 

A Short Period Variable Star in Andromeda.— 
Miss F. Mabel Ashall, a graduate student of the Uni- 
versity of Toronto, has recently discovered a variable 
star in Andromeda, R.A. 22 h. 49 m., Decl. N. 37 deg. 
23 m., having the remarkably short period of 3 h. 50 m. 
55.1 s. The range of variation is small, being only 
from about 9.18 to 9.88 mag. This variable was dis- 
covered in the examination of a number of plates from 
Harvard College Observatory, and a further examina- 
tion of plates, extending over a period of 26 years, made 
by Miss H. S. Leavitt, has revealed the fact that during 
1913 the period of variability changed suddenly, be- 
coming longer by 0.17 sec. The light curve shows a 
gradual decline in brightness and a similar gradual in- 
crease, with no evidence of a secondary minimum. 


The Twenty-second Meeting of the American 
Astronomical Society was held at Harvard College 
Observatory August 20th-23d, with an attendance of 
about fifty. The programme of papers was unusually 
large, and a considerable number of these dealt with the 
solar eclipse of last June and the new star in Aquila. 
An active discussion took place over the question now 
prominent in the astronomical world of the time of 
beginning of the astronomical and civil days. A resolu- 
tion was adopted in favor of beginning both at midnight 
and numbering the hours from 0 to 24. A similar 
resolution has been adopted by the Royal Astronomical 
Society, and the project is favored by the British and 
French naval authorities, so the prospects are that this 
long-mooted reform in timekeeping will soon be put into 
effect. Prof. E. C. Pickering was elected president of 
the society for the coming year. 


49 


Automobile 


Post-War Models in England.—There is consider- 
able speculation in England as to what kind of cars 
will be offered by the manufacturers now the war is 
ended, for it is a generally accepted fact that the de- 
signers of that country have been making careful note of 
the operation of all kinds of cars used by the armies with 
a view to future radical changes and improvement. 
However, the sudden ending of the war, and the fact that 
all of the car builders were full up with government 
work until the last minute, and not yet free, will make it 
impossible to get out any new models for this season, 
and the real “‘ post-war’’ car is not expected to make its 
appearance until next fall. Practically the same manu- 
facturing conditions prevail in this country, but no such 
radical changes in models have been predicted here as are 
rumored for the British makers. 


Rubber Water Connections.—-When cleaning out 
the radiator it is well to occasionally inspect the condi- 
tion of the rubber hose connections in the water circula- 
tion system, for obstructions not infrequently develop 
at these places. If a glycerine anti-freezing mixture 
has been used, or any kind of radiator dope, the interior 
of these rubber connections is very likely to be injured, 
as many of these substances so affect rubber that the 
interior surface of the connection is softened and loosened; 
and the vibration of the car is liable to cause pieces of 
rubber to break away. When this occurs the loose 
pieces lodge at the narrow points in the passages and 
seriously diminish the flow of the cooling water. When- 
ever one of these rubber connections feels soft and 
flabby,or appears to have breaks in the body of the tubing, 
the connection should be removed and carefully examined 
and at the same time the passage should be tested to see 
that the flow of water is not obstructed. 


Care of Radiators.—Out of sight, out of mind, is a 
saying as old as the hills, and as true today as it ever was; 
and it is particularly applicable to the car radiator. No 
one ever sees the inside of the radiator, and conse- 
quently, as long as the outside looks well and there are no 
serious leaks, it is taken for granted that the device is 
all right and performing its function properly. Some 
kinds of water form a deposit in the radiator and water 
passages, and this is all the greater if the water used is 
dirty, with the result that the circulation is retarded and 
the engine runs hotter than it should. As the radiating 
surface is designed in suitable proportion to the size of 
the engine, in order to maintain proper operation the 
radiating surface must be kept in efficient condition, and 
this means the inside as well as the outside. A satis- 
factory way to clean out the deposits within the radiator 
is to make up a solution of one pound of washing soda 
in two gallons of hot water. This is poured into the 
radiator, which is then filled up with plain water and 
the engine is then run slowly for half an hour, when the 
soda solution is entirely drained off, and the radiator 
refilled with clean water. This cleaning out should be 
done several times a year, and more purticularly where 
the thermo-siphon system is used. 


Anti-Freezing Mixtures.—During the winter season 
great care must be observed to keep the cooling system 
of an automobile from freezing, and to assist in this 
many anti-freezing mixtures have been offered to owners 
of cars. The U. S. Bureau of Standards has made an 
exhaustive investigation of the subject, and its con- 
clusion is that the most satisfactory material to use, which 
will not injure either the radiator, engine or the rubber 
connections, is alcohol mixed with the cooling water in 
sufficient quantity. For a temperature of 27° F. a 10 
per cent solution of alcohol is required; for 10° F., 30 
per cent; for—2° F., 40 per cent and for—18° F., a 50 
per cent solution. The best way to make up the proper 
strength mixture is to use an hydrometer, and the 
specific gravities shown by the instrument for the above 
temperatures are respectively 0.988, 0.968, 0.957 and 
0.943. Of course the alcohol boils off quite rapidly, 
and the cooling medium must be tested and more alcohol 
added every few days, but it appears to be the only safe 
system. Glycerine is sometimes added to reduce the 
loss of alcohol, but in effective quantities it attacks the 
rubber connections seriously; and calcium chloride 
solutions, so often recommended, are decidedly corrosive, 
especially on the soldered joints of the radiator and on 
aluminum or alloys that are often used in manifolds, 
pumps, etc. 
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General view of the multiplex apparatus now used between Baltimore and Pittsburgh 


Rear view of one of the multiplex racks with covers removed to show parts of the apparatus 


Two views of the multiplex apparatus now employed for increasing the carrying capacity of telephone lines 


Getting More Messages Over Our Wires 
How the Traffic Capacity of Telegraph and Telephone Circuits Has Been Increased Three-fold 


HE new system of multiplex telephony and telegraphy 

recently announced in the daily press is the result 
of several years of intense effort. By its application it 
is now possible to increase many-fold the message- 
carrying capacity of long-distance telegraph and tele- 
phone lines; indeed, the new system marks an epoch in 
the development of trans-continental communication. 

The new multiplex system, which has been in actual 
use between Baltimore and Pittsburgh for more than two 
months with entirely satisfactory results, is the recent 
practical application of the work of the technical staff 
of the Bell organization. It permits four telephone con- 
versations to be carried on simultaneously over one pair of 
wires, in addition‘to the telephone conversation provided 
by the ordinary methods. That means that over a single 
circuit a total of five telephone conversations are simul- 
taneously transmitted, and in each the service is as good 
as if the circuit were carrying, in the ordinary way, a 
single conversation. 

A number of years ago the Bell engineers developed 
the “phantom”’ circuit arrangement by which telephone 
circuits are obtained from two pairs of wires. This is an 
improvement and has been extensively used, but here- 
tofore it has been impossible to carry over a single pair 
of wires more than one telephone conversation. 

Now it is possible by the multipex method to utilize 
a single pair of wires for five conversations, while two 
pairs of wires, which heretofore had a maximum of three 
conversations with the aid of the “phantom,” may now 
be multiplexed to carry ten simultaneous conversations. 
This amounts to an increase of more than three-fold in 
the telephonic carrying capacity of the wires, as compared 
with the best methods previously known to the art, and 
an increase of five-fold in the capacity under conditions 
where the “phantom”’ circuit is not employed. 

The new multiplex system makes use of alternating 
currents whose frequencies occupy a range between the 
frequencies of the ordinary telephone currents, which are 
those of the human voice, and the lowest frequencies 
which are used in wireless communication. This 
frequency range has not heretofore been commercially 
usea. It is interesting to note that under favorable 
conditions the whole range is audible to many, and the 
lower part of the range is audible to anyone with normal 
hearing. It is found that frequencies within this range 
are high enough to be used as “carriers’’ of ordinary 
telephone currents, and yet with proper arrangements 
can be transmitted over long telephone lines without the 
large transmission losses and large interference between 
circuits which would be brought in by higher frequencies. 

Each additional circuit in the new system makes use 
of some frequency within this range. At the sending 
end of each circuit the ordinary telephone currents are 
made to modulate this “carrier’’ frequency, so that the 
amount of the “‘carrier’’ frequency sent out on the line 
varies with the amplitude of the ordinary telephone 
currents. At the receiving end the “carrier’’ current 
is put into a demodulating circuit which then gives out 
the original telephone current. 


The different circuits are kept separate at each end 
by inserting in each circuit a combination of impedances 
which make up an electrical “filter.” This transmits 
the range of frequencies peculiar to that circuit and stops 
all other frequencies. An important difference should 
be noted here between this system and wireless systems, 
in that in wireless working it has been generally sufficient 
to send and receive in “tuned”’ circuits. In the multi- 
plex system, however, tuned circuits would not be 
sufficient since each telephone channel occupies a range 
of frequencies of about 2,500 cycles and any circuit tuned 
to these comparatively low frequencies would be too 
selective to receive such a range properly. 

Vacuum tubes are used in the modulating and de- 
modulating circuits, and are also used as amplifiers in 
the transmitting and receiving branches and at inter- 
mediate points along the line where necessary, in order 
to prevent the currents from becoming too highly at- 
tenuated. 

The underlying principle may be illustrated by con- 
sidering a composite photograph of five individuals. 
Given such a composite photograph of the ordinary kind, 
it would obviously be impossible to derive from it the 
picture of each of the five individuals going to make it up. 
If, however, the composite photograph had been made 
up in five different colors, the picture of each individual 
being in different color, say, one red, one blue, one green, 
one yellow, and one violet, it would then be possible, by 
looking at the picture through colored glasses, to see any 
one picture, separate from the others. If red glasses 
were used, the picture printed in red only would be seen, 
if blue glasses the picture in blue, and so on; although 
when looking at it in the ordinary way all of the pictures 
would be seen together and only the combination would 
appear. As the tint of each picture serves as a means of 
differentiating it from the others, so does the frequency 
of the “carrier’’ currents serve to differentiate each of 
the conversations in the new telephone multiplex. 

Sensational results have also been attained in teleg- 
raphy by the new multiplex system. A single pair of 
wires combined into a metallic circuit of the type used 
for telephone working, by the application of the Bell 
System’s new apparatus and methods, will have an 
enormously increased capacity for telegraph messages. 

As applied to high speed printer systems, the engineers 
find they can do eight times as much as is now done, and 
as applied to the ordinary duplex telegraph circuit in 
general use, they can do ten times as much. These 
increased results are attained without in any way im- 
pairing the telegraph traffic. 

Moreover, the nature of the developments permits 
the same wires to be used partly for telephone and partly 
for telegraph purposes. This means that a pair of wires 
is available either for five simultaneous telephone con- 
versations or for 40 simultaneous telegraph messages, or 
partly for one and partly for the other. 

There have been numberless attempts by inventors, 
scientists, and engineers, from the earliest days of both 
the telegraph and the telephone, to develop methods for 


the multiplex transmission of messages. Dr. Alexander 
Graham Bell was working on the problem of multiplex 
telegraphy when he had his first conception of the 
structure of the original telephone. It is significant that 
the Bell organization which has been and is working con- 
tinuously to perfect the telephone and extend its useful- 
ness, has accomplished not only multiplex telephony 
but multiplex telegraphy, Dr. Bell’s unsolved problem 
of 40 years ago. 

Notwithstanding the fact that there were no con- 
clusively practical results from the early efforts in this 
direction, it is nevertheless true that some of the under- 
takings of the earlier workers in this field have been of 
suggestive value at least in the working out of the prob- 
lem. As an instance, there is a suggestion made by 
Major General George O. Squier, Chief Signal Officer 
of the U.S. Army, about ten years ago, which attracted 
very general attention. Likewise, Dr. Lee DeForest 
working in entirely different fields and with a different 
objective, a number of years ago, invented a wireless 
device known as the audion, which by the improvements 
and adaptation of the telephone engineers has been 
made an important part of the new system. 

While the new multiplex system is physically adaptable 
to short lines, practically, from the nature of the ap 
paratus and methods employed, it is not advantageous 
on lines of much less than one hundred miles. On longer 
lines its application will be extended immediately, but 
its introduction must necessarily be gradual on account 
of the nature of the apparatus required and the rearrange 
ment and adaptation of the lines themselves and their 
associated apparatus to the new methods of working. 

The new multiplex system as it is now applied to the ~ 
telephone is a means of increasing or multiplying tran® ¥ 
mitting capacity of long lines, requiring no change in 
the subscribers’ telephone or in the terminal switch | 
board operation. It is quite as applicable to tran® 
continental lines as to any other long-distance service. 


The “Eagle” Boats 

HE Ford “Eagle” boats, of which we are hearing 80% 

much just now, were designed for anti-submarine © 
service—work for which we have always considered ~ 
them to be too small. Line officers would have preferred | 
a larger craft, and we believe that if our naval com 7 
structors had had their way and been left entirely free 9 
in the matter, they also would have designed a larger 
boat with better sea-keeping qualities. How far Mm ~ 
Ford had to do with the design we do not know, but we @ 
do know that speed of construction was a controlling *| 
consideration. Hence the framing and the general lines 
of the ships were drawn so as to reduce bending and” 
general working to a minimum. They have straight) 
wedge bows and no flare. Consequently, they would be” 
in trouble driving into a head sea or running before &” 
following sea, in which latter case they would be very 
difficult to steer. Either the construction of any more 
these boats should be abandoned, or the design sho 
be modified to give them better sea-keeping qualities. 
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What Machinery Is Doing for the Walnut Industry 


How Production Is Enlarged, Prices Stabilized, and Wastes Eliminated 


FEW years ago when the English walnut grow- 

ers of California formed a codéperative associ- 
ation and began marketing their own product they 
found a big obstacle in their way. That obstacle was 
the cull—the under-developed, discolored or scrawny 
put. It stood in the way of standardization of two 
excellent grades. The people had been accustomed 
to walnuts at 10 cents per pound, and they couldn't 
see that any nut was worth more than that. Nut 
peddlers had been in the habit of buying up quantities 
of culls, topping them with a few high grade nuts and 
spoiling the mar<et with them. 

At the outset the growers’ association decided that 
it would have to eliminate the cull in order to prove 
to the public that there was something better—some- 
thing worth at least 2) cents per pound. So the first 
year of scientific marxeting the cull was taken off 
the market. It had previously been sold at about 
five cents p2r pound. At the outset the association 
undertoox to crac it and sell the meat for use in candy 
stores and bakeries. The going was a little slow and 
the culls dida’t pan out profitably the first year, but 
the first and second quality nuts brought good prices, 
so the growers counted that they were ahead of the 
game. 

A careful study of conditions and requirements 
showed that the association needed to get at the cull 
business on a bigger scale, so the contracts were made 
to read that all growers had to deliver their entire 
output of culls to the association storehouses, vir- 
tually taking the cull out of the market. Then 
members of the association invented three machines 
which did away with hand-cracking, provided a 
method of separating the good nuts from the bad ones 
and finally made it possible to extract the last morsel 
of meat from the shells of the cracked culls. 

Today the walnut growers’ association has revolu- 
tionized its business to the point where it gets from 
20 to 25 cents per pound for number ones and nu nber 
twos, and sells its nut meats for from 25 to 45 cents 
per pound. And the singular thing about it is that 
it cannot get enough of the meats to supply the de- 
mand. This is due to the fact that the meat of the 
English walnut grown in the United States is plumper, 
larger and whiter than that of the nuts grown in 
southern Europe. In two years the southern Cali- 
fornia walnut meats completely crowded the imported 
walnut meats out of the market in this country. 

The invention of the three machines used in trans- 
forming the cull into an article which is in big demand 
made it possible to use every bit of the cull for com- 
mercial purposes. In the packing houses of Chicago 
it is said that they extract from the pig everything 
but the squeal. In the walnut packing house they 
equal this performance. Even the shells are sold; 
they are used in place of cornmeal, a3 a carrying 
vehicle for dynamite, and the association sells all of 
its cull shells at $10 per ton. In the matter of winning 
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This machine cracks but does not crush the nuts 


the war, it can be seen, the English walnut has done 
its bit along with other products of the soil which are 
considered more vital in times of war. 

Probably the most important of the mechanical 
devices used in the walnut cull factory is the cracking 
machine—a device invented by one of the association 
members, and sold to the organization. It has a 
capacity of five tons of nuts per day, and four of the 
machines keep 200 women and girls at work separating 
the meats from the shells and grading the meats. 

This machine has a nut hopper at the top. The 
nuts drop from holes in the bottom of the hopper, into 
cylinders, going in one at a time. The cylinders feed 
them one at a time in between long iron fingers. The 
finger device is operated by cam wheels. At one stage 
of the cracking operation the fingers are just far 
enough apart to admit a walnut with its end perpen- 
dicularly. When the walnut has dropped between 
the fingers until it fits snugly, the cam wheels turn 
around to the point where their leverage shoves the 
right hand set of fingers over against the left hand 
set with a quick motion, and that motion exerts 
just enough energy to snap the shells of the nuts 
without exercising any slow pressure which would 
tend to pinch or crush the meats. Then as the cams 
turn over again the fingers are allowed to spread apart, 
and the nuts drop into sacks which are hung over 
the mouth of the chute below the machine. 

The adjustment of the machine is so nearly perfect 
that it cracks at least 85 per cent of the nuts without 
injuring the meats in any way. The 15 per cent of 
damaged meats come from extra large or unshapely 
nuts which do not conform to the size of the space 
between the cracking fingers and consequently get too 
much squeeze when the machine is in motion. 

One of the biggest problems that confronted the 
association when it undertook to separate the culls 
from the high grade nuts was that of weeding out the 
lightweights—the nuts with only one mature half, 
or those which had shriveled meats, or moldy meats, 
or were otherwise unfit to go into the two best grades. 

It was necessary to eliminate these inferior nuts in 
order to establish firmly the quality of the better 
grades in the open market. 

This difficulty was overcome by the use of a vacuum 
machine invented for that particular purpose. The 
device works on the principle of the vacuum cleaner, 
and it lifts from among the high grade nuts all nuts 
which are light in weight and therefore of questionable 
quality. When it has finished its work the associa- 
tion is reasonably sure that every nut it has left in 
the two best grades is a sound nut with plump meat. 

The nuts are conveyed to the vacuum machine in 
a narrow elevator at one side of the machine. The 

elevator belt is pocketed to keep the nuts from piling 
up and overflowing the elevator track. When they 
are dumped into a trough at the end of the elevator 
(Continued on page 62) 
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The girls separate meat from shells, as the cracked nuts pass out of the big 
hoppers upon and along the table chutes beneath 

















Feeding the shells into the machine which finds the small pieces of meat that 
the girls have overlooked —fifty dollars’ worth a day 
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This sketch shows what will be the comparative strength in dreadnoughts of the United States, Japan, France and Italy at the signing of the Versailles Peace Treaty, 
when our dreadnought fleet will be equal in power to those of the next three nations 


Battleship Strength of the Five Leading Naval Powers 


Analysis of the Standing of the Allied Navies in Dreadnoughts, Predreadnoughts and Battle-Cruisers 


HE end of the world war finds the Allied powers war- 

weary and eager for relief from the burden of main- 
taining huge armaments both on sea and land. Ameri- 
cans returning from the other side, whether they be 
officers of the army or navy, or civilians, tell us that all 
of our allies, now that the German threat is gone, are 
prepared to make a pro rata reduction of their armaments, 
based upon their several national necessities, and it 
is confidently believed that the determination of the 
relative future strength, both on sea and 
land, will be mutually and amicably ad- 
justed at the forthcoming peace conference. 


It should be noted that because of the limitations of 
space, our tables on the accompanying page include 
only capital ships, that is dreadnought battleships, pre- 
dreadnought battleships, and battle-cruisers. 


The British Navy 


At the date of the signing of the armistice, the battle- 
ship strength of the British navy consisted of 33 dread- 
nought battleships, 21 predreadnought battleships, 7 


SIGNING OF ARMISTICE 


STRENGTH OF NAVIES IN COMPLETED BATTLESHIPS AND BATTLE-CRUISERS AT 


“Marlborough,” of the “Iron Duke” class, ships of 
25,000 tons, mounting ten 13.5-inch guns. Also, the 
“‘ Agincourt,” a ship which was laid down in 1911 at 
Ellswick for the Brazilian government. In January 
1914, she was sold to Turkey and on the outbreak of war, 
being still in the builders’ hands, she was taken over by 
the British navy and named “Agincourt.’’ She is 
notable for the fact that she carries fourteen 12-inch 
guns in seven 2-gun turrets. Her displacement is about 
28,000 tons. Another new ship is the 
“Erin,” built by Vickers for Turkey, and 
taken over for the British navy at the 


























In 1914, the leading naval powers were Great || United ] T outbreak of war. She is of 23,000 tons 
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sufficient preponderance of power in the 
North Sea, the British shipbuilding yards, 
both governmental and private, were in- 
structed to rush the uncompleted ships 
of the 1913 and 1914 programs to completion. 
The other members of the Entente, France, Italy, and 
Japan, realizing that they were sufficiently strong in 
battleships and battle-cruisers to take care of the fleets 
of Austria and Turkey, practically ceased all work on 
their capital ships and concentrated upon unarmored 
ships of the scout, destroyer and submarine type. All 
of the Allied navies, particularly that of Great Britain, 
suffered heavy losses during the war. Great Britain has 
lost two dreadnought battle- 


*Figures for Japan were not given in Mr. Daniels’ table. 
Table showing the correct figures of the comparative battleship strength 


of the leading naval powers 


obsolete battleships, and 9 battle-cruisers. For reasons 
best known to himself, Mr. Daniels, Secretary of the 
Navy, in recent tables presented to the House Naval 
Committee, credits the British navy with no predread- 
noughts or obsolete battleships, but lumps all three 
types together as dreadnought battleships. 

The capital ships completed during the war and in- 
cluded in the Grand Fleet consist of three dreadnought 
battleships, the “Benbow,” “Emperor of India,” and 


and these ships were completed during the 
war. They are about 2,000 tons less in 
displacement than the “Queen Elizabeth” 
class and their speed is 21.5 to 22 knots. 
They mount the same battery of eight 15-inch guns. 

Contrary to the general belief, Great Britain did not 
build many new battle-cruisers during hostilities. Asa 
matter of fact, only two, the “ Repulse’”’ and ‘‘ Renown,” 
were completed and joined the the Grand Fleet. They 
are the longest and largest warships afloat, with an 
overall length of between 800 and 850 feet, a displace- 
ment of 33,000 tons and a sea speed of 33 knots. They 
mount six 15-inch guns, four forward and two aft and a 
battery of 15 torpedo defense 
guns mounted in five three- 





ships, eleven predreadnought 
battleships, three battle- 
cruisers, eleven armored 


cruisers, two second-class 
cruisers, eight light cruisers, 
and over ‘forty destroyers. 


France has lost a semi-dread- 
nought battleship, three pre- 
dreadnought battleships, three 
armored cruisers, a protected 
cruiser, and eight or ten de- 
stroyers. Italy has lost one of 
her finest dreadnought battle- 
ships, three predreadnought 
battleships, and half a dozen 
destroyers. Japan is short an 
armored cruiser, two light cruis- 
ers, and a destroyer, and the 
United States has lost an ar- 
moored cruiser and several des- 
troyers. 

The lifting of the censorship 
makes it possible to give in 
detail a statement of the 
present strength of the navies 
of the world and to include 
in this the new ships which 
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gun turrets. 

Ships under construction or 
authorized, include three 
dreadnought battleships, prob- 
ably of an improved and en- 
larged “Queen Elizabeth” 
type, and possibly four battle- 
cruisers of the “Renown” 
type. One of the battleships 
is about half completed and 
the keels of the other two have 
been laid, but comparatively 
little work done upon them. 
The condition of the four 


battle-cruisers is uncertain, 
although our own Navy 
Department credits Great 


Britain with having com- 
menced work on all four. The 
British battleship fleet in- 
cludes also 21 predreadnoughts 
and seven obsolete vessels. 


The United States Navy 


ry : Although on our entrance 
into the war the Navy Depart- 
ment concentrated all its 
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have been built during the 


war. 


Geographical conditions under which the United States would require the most powerful fleet in existence 


efforts upon the construction 
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of anti-submarine craft, we made a great increase in the These were followed in 1918 by the “New Mexico” and 50-caliber 16-inch naval guns. These vessels will be 
strength of our dreadnought fleet between 1914 and 1918 “ Mississippi,’ of 32,000 tons and twelve 14-inch guns. ready by the summer. So that by the time the peace 
by the addition of seven of the largest and most powerful The “Idaho” was also practically completed at the close treaty is signed, we shall be in possession of seven 
ships in existence. In 1916, we completed the “Okla- of the year and was ready to undergo her trials. dreadnought battleships, all of which will be of about 
homa”’ and the “Nevada,” 27,500 tons, mounting as In addition to these vessels, we are building two more 32,000 tons displacement. A remarkable feature in 
their main battery ten 14-inch guns. The following of the “New Mexico’’ class, namely the “California” these ships is the great thickness of armor which they 
year we completed the “Pennsylvania’’ and “Arizona” and ‘“ Tennessee,” which will be of about the same carry, namely 14 inches on the belt and 18 inches on the 
of 31,500 tons, each mounting twelve 14-inch guns. displacement but will mount eight of our very fine turret, and their steaming radius is larger than 





Battleship and Battle-Cruiser Strength of the Five Leading Navies 
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Guns for the Fighting Front 
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American Heavy Artillery Designed and Built for Our Armies in France 





( UR experience in the 
—“ late war proved that, 
for a nation as unprepared 
as we were, but possessed 
of a large measure of in- 
itiative and adaptability, it 
is easier to provide the 
personnel than the materia! 
When the armistice was 
signed, about a year and a 
half after we entered the 
war, we had two million 
men in France and over a 
million in the United States 
in uniform. The work of ow 








These facts were well 
known to our army officers, 
war college, general staff; 
and such of our leading 
generals as were willing, in 
their patriotic desire to arouse 
the country to the serious- 
ness of our lack of artillery, 
to risk the wrath of the 
politicians, sounded the warn- 
ing for many a year previous 
to the war. We have only 
to instance the case of 
General Leonard Wood, who 
several years ago, as Chief 
of Staff, and persistently 








men, considering the very 
limited traini t was . " a after th : ati 
imited t — that it wa 14-inch railway mount. Gun is wire wound. Shell 1,200 pounds. Velocity, 2,900 foot seconds after =e pes conflagration 
possible to give them, was a broke out in Europe, warned 
Range 19 miles 
us that we could not pos- 


surprisingly and uniformly 

excellent and called forth the warm ap- 
preciation of the military leaders among 
our allies. 

In the broad field of engineering, also, 
we showed characteristic energy and re- 
sourcefulness, particularly in the _ pro- 
vision of docks, yards, storage houses, and 
in the reconstruction of the main railway 
system which was allotted to us for the 
service of our army at the front. 

Even in the matter of airplane service, 
although results were slow in coming, we 
were beginning to supply our fighting 
forces at a very rapidly increasing rate 
and with promise of a huge air force if the 
war had carried on into !919. 

But in the matter of artillery, and par- 
ticularly the heavy artillery, we were up 
against a huge problem, which in the very 
nature of things, required time for its 
solution. Rifles can be produced in great 
numbers at comparatively short notice; 
machine guns, also, although requiring of 
course longer time, can be produced at a 
comparatively rapid rate, when once the 
plant is installed. When we come to field 
artillery, however, the task becomes more 
serious and the time element is the con- 
trolling factor. It is known that our 
army had to depend, in the first months of 
our active service, upon the French gun 
factories, which fortunately were in a 
position to give us the artillery we so im- 
peratively needed. 

But when it came to the question of im- , 
mediately supplying heavy artillery, we 
were up against a situation—despite 
even our vast resources in raw materials, 
steel works, foundries, machine shops and 
skilled mechanics, to say nothing of a 
plentiful supply of capital—which required 
time for its full solution. 














16-inch howitzer under camouflage screen at the front 


















sibly extemporize artillery, either field or 
heavy, when war was upon us. That he 
should have paid the penalty for his 
candor and courage is an injustice that 
rankles deeply in the hearts of all patriotic 
and fair-minded Americans. 

However, the moment war was declared, 
the army bent itself to its herculean task 
with its whole energy and our plans were 
laid upon a scale and prosecuted with a 
vigor which, if the war had run into an- 
other year, would have found our armies 
magnificently equipped. We had to begin 
work practically from the ground up; and, 
having at our disposal the accumulated 
experience of our allies during four years 
of war, our ordnance officers designed new 
models of all calibers and of every possible 
type which, when the armistice was signed, 
were already proving their high efficiency 
on the French front. By the courtesy 
of the War Department, the public is now 
being made acquainted with what has 
been done. Perhaps the best measure of the 
work undertaken by the Ordnance Depart- 
ment of the Army, is the fact that up to 
September 30th, 1917, contracts were 
issued amounting to $9,855,253,529. 

The accompanying illustrations show 
some of the leading types of guns which 
have been designed and built. 

Naturally, the average citizen is at- 
tracted to size and power, and the huge, 
long-range guns of 12- and 14-inch caliber 
on massive railroad mounts, designed for 
the shelling of the back areas of the enemy 
country, far behind his front, attract most 
attention. 


Fourteen-inch Railway Mount 


First among these is the army 14-inch 
high-velocity gun on a railway mount 
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12-inch mortar railway mount. Permits all-around fire. Maximum elevation, 65 degrees. 
Velocity, 1,500 foot seconds. For plunging fire against dugouts, cement shelters, etc. 


Total weight, 177,000 pounds. Shell weighs 700 pounds 
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for quick transportation 


This mount was designed prior to the beginning of the 
war. It was intended primarily for the mobile seacoast 
defense of this country, and of course, was admirably 
adapted for service with our armies in France. Gun and 
cradle are mounted on a heavy, steel plate girder, the 
entire mount weighing about 250 tons. The gun is 
wire-wound, the caliber is 14 inches, and it is 47 feet in 
length. It fires a 1,200-pound projectile with 400 
pounds of powder, with the 





Two-man, 6-ton tank, boarding a rubber-tired, ball-bearing trailer 


a 700-pound projectile, with a muzzle velocity of 3,200 
feet per second (the highest velocity for a big shell of 
which we know), and with a range of approximately 
28 miles. The mount was built by the Ordnance Depart- 
ment, with the exception of the gun itself, in 85 days. 
After the track is laid and beam stringers placed, only 
about five minutes are required to move the mount 
into position and get it ready for firing, and it may be 


Eight-inch howitzer on caterpillar self-propelled carriage 
Speed, 1 to 41% miles per hour 


made of howitzers, which fire their shells at a high angle 
of elevation, so that they may drop with a steep angle 
of descent, upon dugouts, concrete shelters, ammunition 
dumps, important cross-roads, and other vital elements 
in the enemy terrain. Conspicuous among these is our 
16-inch howitzer, developed by the Ordnance Depart- 
ment, which is one of the most powerful howitzers 
known. It can be fired on its mount up to 45 degrees 

elevation, directly from the 





high muzzle velocity of 2,900 
feet per second. The range 
) is about 19 miles. The re- 
| coil is partly absorbed by a 
hydraulic recoil brake, and 
the gun is returned to bat- 
tery by counter-recoil springs. 
The gun is placed in the 
firing position on a cast- $ 
steel bed plate, which is 
adapted to give the mount 
a traverse of 360 dogrees. 
Abou: five hours are required 
to place this mount in posi- 
tion, using a _ well-trained 
crew. The rate of fire is 
one round every two minutes; 
and the mount has the ad- 
vantage of being adapted for 
use against moving targets 
such as battleships, as well 
as for use against stationary 
targets on land. 





Twelve-inch Sliding Railway 
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trucks, when resting on any 
standard gage track. The 
energy of recoil is taken care 
of partly in the recoil mech« 
anism and partly by per- 
mitting the car to meve back- 
wards along the track on its 
Ae own wheels. After firing 
A : ; the mount is returned to its 

: : original position by means 
of a gasoline-driven winch, 
mounted on the forward 
truck, which hauls in a cable 
anchored to the track ahead. 
The extreme range is about 
thirteen miles. The total 
weight of the mount is 
325,000 pounds and its length 
overall is 58 feet 4 inches. 
In spite of the weight of 
the gun of over forty-five 
tons, it is so well balanced 
on its trunnions that it can 
be elevated to 65 degrees by 
one man in 40 seconds, 








ount 


Another type among big 
guns is the 12-inch sliding 
railway mount. This has no recoil mechanism, the 
recoil being absorbed by friction produced by sliding 
the mount on the special track which supports it. It is 
operated on a curved track and is trained on the objective 
by moving the mount backward or forward. The ent‘re 
mount is 105 feet long, weighs approximately 600,000 
pounds and is carried on four trucks of eight wheels each. 
It has been moved on railway tracks at the rate of 40 
miles an hour. This 12-inch gun is 50 feet long; it fires 


Sixteen-inch railway-mount howitzer. Total weight of mount, 325,000 pounds. Can be fired on this mount 
up to 45° elevation. One of the most powerful howitzers known 


removed from the firing position in an equally short time. 
Sixteen-inch Howitzer Railway Mount 


The long-range high velocity guns above described 
are designed to attack the enemy’s communications, rail- 
way depots, ammunition dumps, supply centers, etc., 
from 15 to 25 miles back of. the fighting line. For 
the attack of the belt of country lying a few miles hbchind 
the front, and extending up to the front itself, use is 


The gun can be traversed 
five degrees to either side of 
center, or a total of 12 
degrees can be secured. This is all that is required for 
range correction, and the direction is secured by moving 
the mount on a curved track. The entire mount was 
built within 75 days after the order was placed. 


Twelve-inch Mortar Railway Mount 


The 12-inch mortar railway mount is designed to 
permit all-around fire and may be elevated from minus 
(Continued on page 62) 
































ion eithecy tractor. Built in four sizes: 214, 5, 10 and 20 tons. Can haul 
guns through deep mud, shell craters, etc. 











American “Baby” 3-ton tank. Speed twice that of a horse, Can hau! guns 
Used against machine-gun nests 


4 bee proper fitting | 
of soldiers’ foot- | 
wear, previously cov- 
ered with normal thor- 
oughness by govern- 
ment regulations, has 
been a matter of ad- 
ditional study, and has 





now led to the adoption 
by the War Depart- | 
ment of new regula- | 
tions authorizing a 
special system of foot- 
fitting, which it is the 
purpose of this article | 
to deacribe. 

Under normal. con- 
ditions, a company 
commander could with 
little difficulty see that 
every member of his 
command was fitted 
with as nearly correct 
size of shoe as neces- 
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details so that it would 
be easily understand- 
able and usable by 
army officers and their 
subordinates who would 
conduct the measuring 
and fitting. 

The devices em- 
ployed in Mr. Bliss’s 
shoe-fitting system are 
two in number—a sin- 
gle machine, somewhat 
larger than the bottom 
of an adult human foot, 
which is the foot-meas- 
uring device, and a set 
of thin metal blades, 
each fitted with a metal 
knob on one end, which 
is the shoe-fitting de- 
vice. The larger or 
measuring machine 
translates the foot 
length and width into 








sary. The few evils 
could be rectified with- 
in the company, and 
might be considered 
negligible. When the 
fact is considered that 
he must now depend at times upon men, unused to 
making such fits, to select. from the 138 standard 
combination sizes the proper size for each man, and 
do this without loss of time, the need of a simple 
machine is evident. Furthermore, upon a compila- 
tion of the tariff of sizes used by the many organiza- 
tions the Quartermaster Corps must depend also for 
its final tariff for ordering from manufacturers 
The much needed machine, in addition to saving 
time, insures accuracy of fit to each soldier and a 
correct tariff for subsequent ordering. 

In a desire to make haste in supplying the recruits 
with their service shoes upon their arrival at the 
training camps, commissary officers and their as- 
sistants found it necessary under former conditions 
to allow the recruits, in many cases, to specify the 
sizes they should wear; and in some instances the 
new soldiers were permitted actually to pick out of 
stock the shoes in which they received their initial 
training. This careless practice is no longer allowed, 
because recruits from civil life do not know the sizes 
of army-last shoes which they should wear in pre- 
paring for and participating in actual warfare. In- 









Some phases in the evolution of a system for fitting shoes to our fighting men 

At the lest: An iron device based on sliding iron blocks but discarded because it required use of a paper chart 

width indicator with foot inserted, developed by Mr. Bliss, at Charlestown Navy Yard and Quantico, Va. At the right: Final 
automatic foot-measuring device as officially adopted by the Army, Navy and Marine Corps in 1918 


fitting would have opportunity to operate 
so accurately that there could and would 
be no possible question about the soldiers 
being given the right sizes of shoes. 

It was also necessary to create a system 
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Length detector used to obtain size of shoes when markings are 
defaced, developed by Reclamation Department overseas 


vestigations made at a number of the concentration 


camps disclosed the following characteristics: 


1. Ignorance of their correct foot-sizes, even in civilian 


shoes. 2. Ignorance of the difference be- 
tween their size in civilian footwear and 
the corresponding size in army shoes. 3. 
Ignorance of the matter of making proper 
allowance for foot-expansion in the army 
shoe, produced by hard marching and the 
carrying of the soldier's fighting equip- 
ment. 4. Personal vanity, as shown in a 
desire to wear as small a size as possible. 

And it is well known by now that soldiers 
must wear properly fitting shoes. The 
human foot is a fragile structure, contain- 
ing 26 small bones of irregular shape. 
These small bones must be kept in their 
proper form and place to ensure efficient 
locomotion. Again, foot troubles gener- 
ally lead to leg troubles, and a soldier who 
is impaired in his locomotion is no longer 
a good soldier. Hence the importance of 
properly fitting shoes is a paramount con- 
sideration in any efficient ermy. 

It has remained for Mr. Elmer Jared 
Bliss, the president of a leading shoe com- 
pany of Boston, Mass., to evolve a satis- 
factory army shoe fitting system. His 
principal aim in devising his system was to 
eliminate, so far as possible, the likelihood 
of mistakes being made in selecting shoe- 
sizes for the soldiers. It was believed 
that having got each new soldier right on 
the spot at the time of his entrance into 
the Army, and having disabused him of 
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that would correctly provide for the 138 different com- 
binations of sizes and widths required by the complete 
size-range of enlisted men 





and yet be simple enough in 





the shoe length and 
width. The set of blades 
composing the shoe-fit- 
ting device is employed 
to prove the accuracy of 
the size as disclosed by 
measuring the soldier’s feet in the larger machine. 

The measuring machine is constructed for the great 
army of average feet—that is, feet that present no 
marked abnormalities. The elevation of the heel por- 
tion is of scientifically correct height for positioning 
the human heel when the foot is measured for the 
army shoe. The angle at which the side wings are 
set was determined from a composite of the angles 
of the inner soles and lasts of all the various sizes 
of the army shoe in the army size-range. The 
adjustment of the mechanism governing the oper- 
ation of the pointer on the width-scale by the spread- 
ing action of the side wings, was also worked out 
upon a scientific basis. 

The procedure of measuring is as follows: 

The measurer requires the soldier to remove his 
old shoes, put on his army pack, hold his rifle, then 
set his stockinged foot onto the base of the foot- 
measuring machine, with the heel back snugly 
against the curved block at the back. It is essential 
that the foot be in the center line of the machine; 
that is, the imaginary line through the center of the 
foot from heel to toe should be over a similar line on 


Center: Automatic size and 


the bottom of the machine. 
The measurer then releases the wings at the sides and 
allows them to press in against the sides of the soldier’s 


foot. He also slides the plunger, at the 








rests lightly against the end of the soldier's 
foot. 

Then the soldier, keeping his balance by 
holding onto some sort of brace above, rises 
twice or three times on the ball of his foot. 
This act of rising closely duplicates the act 
of walking; and, since the soldier is carrying 
his regulation service load, the weight thus 
put into the spread of the foot when ele- 
vated upon the ball is the weight he will be 
carrying when he is actually wearing his 
shoes. In rising, he will lift his heel only 
about half an inch off the device. 

The resulting spread of his foot, forward 
as well as sidewise, thrusts the sliding 
plunger forward so that its little marker- 
point automatically registers the correct 
shoe length; and the two side wings are 
thrust apart so as to cause the arm-pointer 
on the lettered scale to record automatically 
the correct shoe width as A, B, C, ete. 

In his act of rising several times onto 
the ball of his foot, the soldier’s foot causes 
the side-scale pointer to waver back and 
forth. The measurer observes this closely, 
and takes the middle mark, between the 
extreme points touched by the pointer, a8 
the correct width. 

Now having determined the size of shoes 
for the soldier to try on, the measurer pro- 
ceeds on the second part of the fitting oper- 


| front of the machine, along until its flat end 


| 
| 
| 


| 
| 








the idea that he himself was to exercise any 
jurisdiction over the selection of the size 
of his service shoes, the new system of 


Kit or carrying case containing the foot-measuring and shoe-fitting devices, 


testing gage, and spare parts 


ation, which is to prove the correctness 
(Continued on page 63) 
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A Stretching Wheel for Red Cross Workers 


VERY Red Cross worker knows how much time and 
labor are required to fold gauze before cutting it 
into the required sizes. Unwinding the bolts and spread- 
ing layer upon layer on the long tables and getting all 
the layers smooth and even, is a task dreaded among the 
headquarters workers. 
To lighten this work and make it comparatively easy, 
a Cincinnati man hit upon the Red Cross stretching 
wheel shown in the accompanying illustration. It is 
7 feet in diameter and two women can stretch as much 
gauze with it in one hour as a dozen women can do in a 
day by the old hand-stretching method. One woman 
turns the wheel while the other keeps the gauze winding 
evenly and smoothly upon the big wheel. When the 
required number of layers are wound upon the wheel, 
they are cut through and taken off the wheel. 
Other Red Cross workers are hereby requested to 
“steal’’ the idea and make wheels like it. 


The Current Supplement 


HE study of the wonders and the mysteries of our 

earth offers endless attractions to the student and the 
scientist, and many of its problems are of the utmost 
economic value. One of these problems that has not 
been definitely solved relates to The Age of the Earth, and 
the paper having this title which appears in the current 
issue of the ScrENTIFIC AMERICAN SUPPLEMENT, No. 
2246, for January 18th, will be found of more than 
ordinary interest to the general reader. The task of 
maintaining an army in the field is infinite in its 
ramifications, and on its success depends the results of 
the contest, fully as much as on the actual fighting, 
and even more so, as without adequate supplies no 
army could exist. Water for an Army, with accom- 


panying photographs, tells of one of the 
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A Cincinnati man invented this stretching wheel for 
simplifying Red Cross work 


some idea of the ward car of the American hospital 
train, which is fitted with every modern appliance for 
the comfort of the wounded men during long journeys. 
Each train carries a large Red Cross and the letters U.S., 
as well as the train number. There are accommodations 


57 


for both lying-down and sitting-up cases, as illustrated. 
The train also includes a kitchen car and a coach for at- 
tendants. 


New Way to Make Castings of Non-Ferrous 
Alloys 


PROCESS for forming castings of certain non- 
4% ferrous alloy, which is claimed to bestow unusual 
properties on the metal, -is announced by a New York 
engineering company. Direct comparison is made 
between this and the usual method of casting such mix- 
tures in sand. Parts made by this process are said to 
possess greater tensile strength, increased density and 
to be freer from blow holes. Their crystalline struc- 
ture is said to be finer and the machining qualities 
superior. 

The new process consists in pouring the molten alloys 
into metal molds and forming or congealing them under 
pressure. They are really die castings formed under 
high pressure. The inventor claims that the process 
gives absolute control of the desired physical properties 
and the machining qualities. A very large number of 
fuse bodies for shrapnel have already been made by this 
process. The composition of these is 80 per cent 
aluminum and 20 per cent zinc. 

It is claimed that almost any grade of non-ferrous alloy 
an be handled by this process, the casting being made in 
a specially constructed automatic machine by which a 
large number can be produced in a day. Besides a 
90-10 aluminum-copper alloy, there has been made one 
of 60 per cent copper and 40 per cent zine with a trace 
of lead, having a tensile strength of 49,500 pounds per 
square inch and an elastic limit of 29,750 pounds per 
square inch with an elongation of 45.5 per cent in two 
inches. Another alloy of 86.5 per cent aluminum 12 

per cent zine and 1.5 copper is reported 





ever present problems confronting those 


behind the fighting lines, which is far 
reaching in its effects. The final in- 
stalment of the papers on The Macoa 


Indians of Venezuela, with a large number 
of unusually interesting photographs ap- 
pears in this issue. The 34 Supermagic 
Square deals with a curious mathematical 
recreation of ancient origin, and is ac- 
companied by many examples. The paper 
on Molecular Orientations in Physics and 
Crystallography is concluded in this issue. 
Other articles of interest include Plant 
Growth and Reproduction; Atlantic Flight; 
The Raleigh Tercentenary; Some Peculiar 
Thermoelectric Effects; Sphagnum Moss and 
Wonderful Erhibition of Old French Silks. 


A Model Hospital on Wheels 


JYOR the rapid and proper transportation 
of our wounded in France, there have 
been built in England a number of hospital 
trains. To be more specific, the hospital 
trains have been built at the works of the 
Great Central Railroad of England at 
Dukinfield, and it is perhaps safe to say 
that these trains are the last word in the 





to have a tensile strength of 42,700 pounds 
per square inch and an elastic limit of 
29,400 pounds per square inch with a 
definite elongation of seven per cent in two 
inches. 

An interesting feature of this process is 
the possibility of making an alloy of alu- 
minum, copper and iron which has a low 
coefficient of expansion. Success is said 
to consist in a special secret method of in- 
troducing the iron into the mixture. The 
ordinary piston made of aluminum and 
copper is said to have too great a coeffi- 
cient of expansion but the introduction of 
the iron is regarded as making it possible 
to produce very large aluminum pistons 
as part of the essential equipment of high- 
power aircraft engines. 

One of the many advantages claimed 
for this process is that important parts of 
aircraft motors can be made of great. 
strength and lightness. In the case of 
pistons, the strength can be put into the 
head and the bosses where it is needed 
and they can be machined down to lighter 
weight and still possess unusual strength. 
The process has been patented in the 
United States, and in Great Britain, Japan 








transportation of wounded. 


The accompanying illustrations give 





and other foreign countries. 























A ward car prepared for both lying-down and sitting-up cases 


For the handling of lying-down cases, all the beds of the ward car are prepared 
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A Department Devot-d to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 





Federal Aid for Research 


purse a preliminary consideration it would seem 
possible to defend the general proposition that our 
agricultural interests have derived more from research 
than our other industries. This is not because our farm- 
ers are more appreciative of research than our manu- 


facturers, but because some fifty years ago our agri- 
cultural experiment stations were established and 
through federal aid, intensive work was undertaken 


along lines which would doubtless have remained un- 
touched for many years had the investigations been left 
for those most interested in the results. Our farmers 
are not alone in this attitude for it might be shown 
that in litigation or threatened law suits much of our 
brilliant industrial research has had its inception. True, 
agriculture, in common with other enterprises, profits 
from most of what is done in the manufacturer's labor 
atory, but, likewise, the factory gains when agriculture 
advances and this is simply further proof, if it were 
needed, of our interdependence in our complex civiliza- 
tion. 

While the agricultural experiment stations have not 
always been managed to suit every one and some may 
even consider many of them failures, some of the results 
have been of the greatest value. Consider what has 
been accomplished in improving strains of corn, oats and 
wheat and what has been proven with reference to seed 
selections, germination tests and the breeding of corn, 
for example, to increase its feeding value. At another 
point work has been concentrated on questions of animal 
husbandry, the development of better stock and the 
study of feeding problems so that we may produce the 
maximum food with the minimum raw materials. 
Further the problem of what an animal does with its 
food has been studied with the result that more is known 
concerning its economical feeding and the point at which 
further food means a substitution of water for the fat 
previously stored and then “the critter eats his head 
off.” Much of the stability of our dairy industry is 
directly due to agricultural college and experimental 
station work, no small part of which has been the in- 
vention of simple, dependable testing devices. Then 
there is that research which led to an increase in the 
average number of marketable tobacco leaves per plant 
equivalent to about 200 per cent increase in yield with 
the same amount of land and labor. Walnut trees that 
grow as rapidly as poplars and poplars which attain a 
height of 10 feet in 14 months are other examples of 
what can be done in agricultural research. 

The dumping of cotton seed into the rivers of the 
South created such a nuisance that laws were enacted 
to stop the practice. On the basis of 1917 and 1918 
prices the application of research to this waste problem 
added nearly $40 to the value of each of the 11,500,000 
bales of cotton grown. 

Crickets ate the binder twine used in tieing the sheaves 
causing considerable loss in the wheat fields after the 
grain had been put in shock until chemistry showed 
how to make binder twine unattractive. It was not 
enough to make it poisonous for there were crickets left 
over to cut other twine. It had to be made repellent. 

These will serve as examples of the influence of law 
and necessity in instigating research. To interest the 
average man in research that strikes out to find something 
is a much more difficult task. The war has been a great 
educator in this direction and well qualified research 
men are in greater demand now than at any other time. 
Three hundred and fifty-five American manufacturing 
concerns maintain their own research laboratories and 
many more employ the facilities of commercial labora- 
tories, consultants and educational institutions. The 
total is but a fraction of the number which should take 
full advantage of what modern science offers and the 
layman has yet really to appreciate research. Hence, 
the proposal now to establish engineering research 
stations throughout the country, one in each state, or to 
appropriate money for each state to be expended in the 
support of research of importance to science and industry 
carried on in whichever educational institution might 
show itself best suited to undertake the specific problem. 

It is now proposed to grant $15,000 to each state the 
first year, $20,000 the next, $25,000 the third, and 
$30,000 the fourth and subsequent years. The details of 
administration are not decided, but the indications are 
that an impartial committee in each state will be made 
responsible, seeing to it that. no money is spent without 
an adequate return in productive work, and that no 





favoritism is shown in the assignment of problems. A 
central organization in Washington will correlate the 
work, advise and suggest problems of national impor- 
tance, but shall not be directive or administrative in its 
functions. It may be found advisable to change the 
secretary of this central body annually, appointing the 
assistant to be secretary, thus securing continuity with- 
out the danger of stagnation. Such a post, properly 
paid, would be attractive to many scientists qualified 
to perform the work since it would offer many advantages 
not to be measured by monetary standards. 

This plan, known officially as the Smith-Howard Bill 
(S. 3805 and H. R. 9686), is undergoing modification and 
improvement, many of our country’s best minds being 
active on the questions involved. The National Re- 
search Council, the American Chemical Society, the 
foremost educators and engineers sanction the principle 
and mean to see a workable plan prepared for the ap- 
proval of Congress. The competition between the edu- 
cational institutions in each state for this federal aid, 
the granting of which, will in itself, be recognition of the 
high quality of work being done there, constitutes one 
of the sure benefits. Facilities will be provided with 
which those qualified may work under the best con- 
ditions as regards equipment and assistance. A larger 
number of our young people will acquire the scientific 
method of attack and become so acquainted with materi- 
als that industry will be benefited when they go out to it, 
not to mention the advances which may be expected from 
the laboratory work. In some instances research can be 
directed from present interesting but less practical lines 
to those substances of more urgent importance and equal 
interest. 

That federal aid to research can be given in a practical, 
efficient manner and be made profitable has been demon- 
strated by the agricultural experimental stations. We 
should do better, in view of our experience, with the new 
plan. The war has conclusively demonstrated the value 
of scientific research and all countries are organizing to 
pursue it diligently. The opportunity is offered for the 
people at large, our educational institutions and our 
industries to become really interested in research and to 
profit by its achievements in the various specific fields. 


Some Phases of Reconstruction 


HEMISTS generally realize that the post-war prob- 

lems are more complex than those imposed by war 
when questions of low costs and competition are not so 
important. There has been much looking ahead and 
one of the first instances of concerted action was a 
recent meeting of the Council of the American Chemical 
Society. The question of what to do with our excess 
acid production, our gas manufacturing plants and the 
munition factories-could not be considered a part of the 
program, the discussion being on subjects of general 
policy. 

The Germans have been called the brick layers, 
not the architects, of science and among the tedious pieces 
of work performed has been the compilation of chemical 
data and statistics. “Beilstein’’ had become an almost 
holy word in organic chemistry because in no other place 
could so much fundamental information concerning 
organic chemicals be found as in this excellent example of 
brick laying. And yet Beilstein is not wholly satis- 
factory. The work of non-Germans is slighted in the 
statistics. It is 20 years old and incomplete. Ar- 
rangements are now under way for English speaking 
chemists to combine on the truly gigantic task of pre- 
paring a compendium of chemical literature in English 
to be complete in each of the many sub-divisions of 
modern chemistry. Steps are also to be taken to make 
the various publications of the American Chemical 
Society and notably “ Abstracts’ the very best of their 
kind offering advantages which will insure the publication 
of our American work in them rather than in foreign 
journals as heretofore. 

The matter of tariff on importations of chemicals and 
scientific apparatus has been of interest’to many chemists 
since educational institutions have always been entitled 
to duty-free importation. It would, quite obviously, 
be inconsistent for chemists to advocate protection for 
dyes and other American-made chemicals and yet ask 
for duty-free advantages in matters concerning their 
own requirements even in schools, although the difference 
in costs meant $20,000 increase in laboratory expenses 
in one university. The abolition of the duty-free priv- 
ilege was recommended. 


The need for a closer coéperation between universities 
and industries is apparent. If the industries are to 
continue to benefit by the work done in the schools and 
are to have men properly prepared for their service 
something must be done to make the teaching profession 
more attractive financially. One of our greatest tech- 
nical schools, at the present moment, finds it almost 
impossible to maintain an adequate staff because of 
the lack of money, and a professor can not pay his bills 
with sentiment. Industry must become more directly 
interested in education if we are to maintain our world- 
wide advantages. The society appreciates the situation 
and a number of sub-committees are to be appointed to 
work with the main committee on this perplexing 
problem. 

Chemists enjoy the unique position of being really 
interested in all industry either because they contribute 
some manufactured article or have some part in the 
development and maintenence work. They realize the 
necessity of an active, sustained export trade and urge 
any measure calculated to improve it. This is ample 
reason for urging the adoption of the metric system of 
weights and measures in the United States as rapidly 
as possible. Many successful American exporters are 
using the metric system now, having found it a handicap 
to adhere to the English system in foreign commerce. 
It is doubtful whether the metric system will come into 
universal use in our country within a considerable period 
of years, due to alleged complications in land measure- 
ments although the civil engineer already uses tenths of 
a foot, but every one owes it to himself to become 
familiar with it. 

Closely allied with reconstruction is the work looking 
to guaranteed peace for the future. It seems important, 
therefore, to continue some of the research carried on so 
successfully by the Chemical Warfare Service and to 
coérdinate research in the War and Navy departments. 
This is also the time to record in full the details of what 
has been done on war problems and publish anything 
not of military importance for much of this research has 
both a scientific and industrial interest. The best talent 
in our country has been in coéperation during the 
emergency and it would be a distinct loss not to have all 
records clear before the first chemical military unit in 
history, and recognized as such, is allowed to disband. 

The war served to emphasize the desirability of 
more extensive American research in the field of drugs 
and medicines and to that end careful consideration 
is being given the suggestion that an Institute for Co- 
operative Research be formed. In such an institute 
chemists, biologists and manufacturers would work 
together on the nearly innumerable problems which are 
of practical as well as scientific importance. 

The American Chemical Society has only begun 
its study of reconstruction on the committee plan and 
its next meeting is expected to yield valuable results. 


Scientific Patents 


HEREVER research is proceeding in sustained 

fashion much that is patentable may be expected. 
Because of the circumstances under which scientists 
serve in the Government’s employ the practice of as- 
signing patents to the people has been followed since 
early in the eighties. This plan has the fundamental 
weakness that unless some protection can be secured no 
one is going to see any process through its develop- 
ment stage and consequently very little has ever 
come of those inventions donated to the public in 
their infancy. 

Two alternative plans are now under consideration. 
One of these provides for a non-exclusive free license 
to the Government for its own use and for the use 
of its licensees, all other rights remaining with the 
patentee including foreign rights as at present. ‘There 
are some minor details with respect to payment of fees, 
etc. The other suggestion is based on a plan that seems 
to have been satisfactory in the case of the Cottrell pat- 
ents, which were really assigned to the Government 
through the Smithsonian Institution, but with a license 
system the fees from which have paid for the develop- 
ment work and will finance further research in future. 

It is proposed by this second plan to have the licensing 
of any patents assigned to the people placed with one 
of the trade boards. This board would use the fees 
for development work and for the reward of the paten- 
tee while at the same time the Government may benefit 
from the patents without charge. 
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An Enormous Log Raft for Overseas [mq 

Transportation Be 

HILE log rafts are by no means new, 

inasmuch as they are quite common 

in this and other countries, the huge raft 

recently constructed at Haparanda, 

Sweden, and used to ship a large number of 

logs to Copenhagen, Denmark, is worthy 
of passing mention. 

The great raft, which is shown in the 
accompanying illustration as it appeared 
anchored at a wharf in the harbor of 
Copenhagen, measures 387 feet long, 5514 
feet wide, 10 feet above the water line and 
16% feet below. 

The raft took six months to build and 
contains as much wood as four big steamers. 
It is held together by an ingenious system 
of steel cables and wires, and is capable 
of carrying a large amount of material. 
The crew consists of seven men. 


Magnetic Pulleys 


NV AGNETISM in some of its many 
applications is so commonplace that 








the pulley, thus attracting any iron or 
steel contained in the material which is 
carried on the belt. These pieces are then 
held in contact by the pulley until the belt 
leaves it on the under side. Here they 
are dropped, and collected in a box which 
is kept well separated from the shower of 
the other material leaving the belt by 
means of a barrier as shown in our drawing. 

Direct current is required to energize 
the pulley, although of course the alternat- 
ing variety will very likely be used to 
rotate the belt. Only a small amount of 
juice is necessary to keep the magnet 
working, the average for the sizes in 
greatest use being but a few amperes. 
Standard pulleys can therefore be con- 
nected to any 110- or 220-volt direct 
current system, although pulleys may be 
designed with coils suitable for operation 
on currents of 500 volts, or even more. 


Data on Women’s Work Wanted by 
Labor Department 


HE Woman in Industry Service of the 








it no longer creates particular interest. 
Upon it the electric dynamo, the motor, 
the lifting magnet and many other familiar 
electric appliances depend for their opera- 
tion. An _ out-of-the-ordinary application, however, 
and one that will be new to many readers is that pre- 
sented by the magnetic separator pulley, as used in a 
greatly increasing list of industries. 

These devices are useful wherever it is desired to 
remove continuously the magnetic content from non- 
magnetic bulk material. For example, they are suc- 
cessfully employed in separating pick heads, coupling 
pins and other metals from bulk goods passing to a 
crusher which would be damaged by the entrance of 
such material. They are used for a similar purpose at 
phosphate rock mines and quarries. In the production 
of sulfite fiber paper stock they are available for removing 
tram iron and steel from the wood chips before these are 
delivered to the sulfite tanks. They are also found 
valuable in the manufacture of cement, the production of 
gypsum and limestone, the making of terra-cotta clays, 
and doubly so in freeing grains, spices and tobacco from 
bits of iron and steel ‘before grinding. Even in such an 
unpoetic place as the city disposal plant they are put 
to work in picking out tin cans, horsehoes, nails, etc., 
from the worthless material. Likewise the high cost of 
metals has made the saving of metal turnings and the 
separation of iron and steel from brass well worth while. 

Another interesting application is found in the sugar 
industry, one in which it would seem that there would be 
no field for such equipment. The separator here is in- 
stalled to remove from animal charcoal iron rust or iron 
oxide which is collected by it while passing through 
the ovens and being baked. This baking process is 
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Huge raft made of logs held by steel cables, which made the trip from 


Haparanda, Sweden, to Copenhagen, Denmark 


necessary to eliminate from the charcoal the impurities 
which it has absorbed from the sugar. The magnetic 
material is especially prevalent after the retort has been 
repaired. Under ordinary conditions the magnetic 
pulley is energized only part of the time, two weeks out 
of a month or so, this being sufficient to keep the iron 
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Sticks to pulley until belt 
leaves pulley at bottom. 














How the magnetic pulley sorts out the sensitive 
from the non-sensitive 


oxide out of the bone charcoal so that trouble with iron 
coloring in the sugar is prevented. 

A word or two as to the general scheme of operation 
of the magnetic pulley separator may not be out of place. 
It is magnetized by passing direct current windings in 
the interior of the pulley. The current sets up a mag- 
netic flux which passes through the belt as it turns about 


United States Department of Labor is 
collecting and distributing information on 
such topics as the extent of employment 
of women during the war, the wide variety 
of their employment, the methods by which they have 
been successfully introduced into new occupations, and 
the safeguards with which it has been necessary to sur- 
round them in the interests of their health and efficiency. 

Plans are being made to establish a pictorial record 
of the work women are doing, and the Woman in In- 
dustry Service is asking for the coéperation of the em- 
ployers of the country in assembling these pictures. 
Illustrations are desired of the various processes on 
which women are working, particularly those in which 
women are substituting for men; mechanical adjust- 
ments installed to enable women to do work formerly 
impossible for them; safety devices that have been 
found necessary to protect women workers; and special 
arrangements and equipment that have been installed 
for the comfort of the workers. 

Manufacturers would be rendering valuable assistance 
if they would forward to the Women in Industry Service 
any pictures of this description that they have or are 
able to obtain. If any firm has recently improved the 
conditions under which its employees are working, pic- 
tures taken before and after the improvements were 
made would be particularly welcome. 

These pictures will be used to form a permanent 
record of women’s work. When the photographs are 
forwarded it will be appreciated if a statement is at- 
tached of the name of the process and any other par- 
ticularly significant facts. 

If the pictures are published the names of the firms 
will not be used without permission. 























At close ranges magnetism is a powerful force 


The magnetic pulley in operation 
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This departme nt is devoted to th 





stion relating to mechanical features 


nterests of present and prospective owners of motor trucks and delivery wagons 

















The Motor-Driven Commercial Vehicle 


The editor will endeavor to answer any 


operation and management of commercial motor vehicles 
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Wounded Canadian soldiers learning to operate farm tractors 


Teaching Wounded Soldiers to 
Operate Tractors 


HE problem of providing suitable 

occupation for wounded soldiers has 
occupied no little of the attention of 
manufacturers of farm tractors, as well as 
others. Canada, which has had the 
wounded soldier problem to deal with 
for some time, has opened a number of 
schools where the men are instructed in 
the handling of tractors, and it has been 
found that even artificial limbs are not 
necessarily a serious disadvantage in this 
line of work. Of course some of the men 
take to tractor driving more readily than 
others; but on the whole the idea has 
worked out very satisfactorily. The 
matter is all the more important because 
good work with a tractor calls for a good 
operator; a good tractor with a poor 
operator is capable of turning out highly 
unsatisfactory work. 

There is an iastruction base in Toronto, 
Canada, where a considerable number of 
soldiers have been made familiar with 
tractor driving. All the men there have 
received wounds that have made it im- 
possible for them to resume their former 
occupations, and the tractor idea has 
therefore, a strong appeal to them. The 
man shown driving in the photograph has 
an artificial leg, notwithstanding which, 
he did excellent work. 


Protection for the Truck Driver 


S the commercial vehicle grows in 
A importance as a means of transpor- 
tation the man who operates it quite 
naturally comes in for increased consider- 
ation. In winter weather he is likely to 
suffer a good deal without proper pro- 
tection. Such protection is afforded by 
a cab that is supplied as part of the regu- 
lar equipment of a truck that recently 
has been placed on the market by a firm 
whose attention has hitherto been con- 
fined to passenger cars. It is customary 
to sell trucks “in the chassis” all ready 
for the body, but with no body on the 
frame. In this instance the usual cus- 
tom is followed, but the eab is added. 

The cab is of very substantial con- 
struction and instead of providing only 
partial enclosure, it completely houses 
the driver’s seat. In front there are 


large glass windows which can be opened 
when the weather is mild and at the sides, 
in place of doors and windows, there are 
heavy curtains that fit closely and snugly 
and are readily adjusted either to open 
up the cab or to let the driver get in and 
out, in the case of the door sections. 


Very large flexible panels give a good view 
in all directions. The seat is more than 
usually well upholstered and, altogether, 
the driver of one of these trucks will find 
more comfortably 
Side 


himself a good deal 
situated than most of his fellows. 
lamps are inset flush with the front. The 
the same time forms the 
serves to 


front panel at 
dashboard of the truck and 
support the rear end of the hood. 


Farm tractor built by a prominent Italian motor car company y 


from the carbureter, enters a passage 
cored between the eylinders, this being 
kept hot, of course, as long as the engine 
runs. Lastly the gas impinges against a 
metal surface the other side of which is 
in direct contact with the hot exhaust gas 
—in fact, the surface is one of the walls 
of the exhaust manifold. The result of 


“this arrangement is a clean engine, maxi- 


mum power and alow fuel consumption. 


= Italian Manufac- 





Engine Heats Its 
Fuel Three Times 

HE very large 

percentage of 
kerosene found in 
the gasoline that is 
commonly supplied 
today has made it 
for all 
manufacturers of 


necessary 


gasoline engines to 
take 
supply considerable 
heat in order prop- 
erly to vaporize 
the heavy constitu- 


measures to 








' turer Prepared for 
After-War 
Tractor Demand 


LARGE Italian 

firm which 
manufacturers not 
only automobiles, 
but trucks, motor- 
boats, airplanes and 
numerous other 
automotive prod- 
ucts, has designed 
a three-plow tractor 
that is intended to 








ents of the fuel. —— 
One manufacturer of 
light motor trucks 


takes the precaution of heating the fuel 
three times in order to ensure its being 
thoroughly vaporized and to distribute the 
heating uniformly throughout the vapor. 

The first heating is by means of the 
ordinary on the exhaust pipe, 
through which the air drawn through the 
carbureter is made to pass. Leaving the 
carbureter the air, together with the 
atomized gasoline which it has taken 


“stove” 


A cab to protect the truck driver 


supply the needs of 
the average farmer 
for power for his 
soil preparation and harvesting. 
There is no frame, in the ordinary 
acceptance of the term. The engine, 
gearset and rear axle are enclosed in 
casings which are all bolted together and 
mounted on four wheels, so that no other 
framing is required. The rear axle 
enclosure, which extends out to the rear 
wheels, makes a right angle with the 
crankcase and gearset housings, the whole 
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TRANSMISSION SHAFT. 
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LEATHER DUST COVER 
TUBULAR WELD 


COMPRESSION SPRING 








Phantom view of a universal joint with large bearing balls 


forming a big T. Such a construction 
gives absolute rigidity and all the strength 
that could possibly be required. 

The gearset allows choice of three 
speeds and is fitted throughout with ball 
bearings and final drive to the rear axle 
is through a worm gearing. A peculiar 
feature of the machine is that the worm 
shaft is extended through the housing at 
the rear and carries the pulley for the 
belt used in driving stationary machinery. 
As the pulley thus comes between the 
rear wheels means are provided for very 
quickly and easily removing one wheel, 
on the side toward the machine to be 
driven. A special permanently attached 
jack is used for raising the tractor and 
holding it up when doing belt work. The 
source of power is a four-cylinder block- 
cast engine that is practically identical 
with the engine used by the same firm 
in one of its 3)4-ton trucks and has a 
bore of 100 mm. and a stroke of 180 mm. 

The tractor weighs 2% tons and has a 
maximum speed of 3.7 miles an hour and 
a speed on low gear of 1.2 miles an hour. 


Big Steel Balls in Universal Joint 


UNIVERSAL joint of unusually inter- 

esting construction is used in a 1%- 
ton truck that is making a good record 
for itself in service. In this joint there is 
a total absence of the usual flat bearing 
surfaces and cylindrical journals. In- 
stead there are large hardened steel balls 
mounted on opposite ends of a trunnion 
pin at the end of the propeller shaft. 
The steel housing of the joint is made 
with two oppositely disposed grooves or 
races accurately formed for the balls to 
work in; they are elongated, however, so 
that the balls are allowed the longitudinal 
motion necessary to permit the joint to 
operate at an angle. The balls are free 
to turn on the trunnion pin, so that they 
are constantly shifting and presenting 
their entire surfaces for wear. 

The lubricant tends to work to the 
points farthest from the center due to 
centrifugal force, which carries it into the 
ball races and puts it where it does the 
most good. 

When two of these joints are used, one 
at each end of the propeller shaft, the usual 
rectangular or splined slip-joint is not re- 
quired. The balls have sufficient longi- 
tudinal freedom in their grooves for the 
purpose. In each housing there is a helical 
spring, the forward spring tending to push 
the shaft backward, and the rear spring 
tending to push it forward. The shaft 
“floats” between the springs. 
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| 4 OT the price you pay, but the [ 
| ve 4 years of service you get, deter- Ff 
4 mines a motor truck’s cost. Econo- i 

5 : , + 
| 5 my of operation and maintenance is t 
| % the determining factor. ; 
| éf] 
| # You might buy a motor truck at an ex- 


tremely low price, yet pay dearly in the end. 
Inversely you might invest considerable 
money in a motor truck, yet pay little per ton 
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H mile or year of service. 
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j , Bae acs ur 
i There is no better indication of any article's 
} actual worth than its “forced sale” price. 
: At a creditor's sale in Chicago, recently, i 
H 14 motor trucks were sold at auction. A ‘ 
i Service Motor Truck 22 month's old F 
| 3) brought 84°/;% of its original price. The fi 
5 others, used only 10 to 18 months, sold i 
| a for about one-third of the first cost. , 
| j : | 
| 3 From the investment standpoint, Service f 
+ Motor Trucks are “gilt edge.” i 
| ‘ 4% 
| ; Consult the nearest Service Distributor, or if 
| hy send for catalog which gives full details of the ip a 
| i} five models and four sizes, from 1 to 5 tons. fe i 
& H j 
| | SERVICEMOTOR TRUCK CO., WABASH, IND. | : 
< Distributors in All Principal Cities i y. y 
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on the Temperature 
Instrument you buy 


It is on all recording instru- 
ments and regulating devices 
made by us and means standard 
apparatus — precision, reliability 
and permanence. 


We equip manufacturing plants 
of all kinds with Temperature 
Indicating, Recording and Con- 
trolling Instruments. 


Joos products are also in daily 
use in the home, on the farm, 
by the medical profession — 
everywhere temperature is con- 
sidered. 


Our line of manufacture includes: 


Household Thermometers 
Industrial Thermometers 
Pyrometers 
Temperature, Pressure and 
Time Regulators 
Hygrometers 
Hydrometers, Barometers 
Pocket Compasses 
Surveying Compasses 
Air Meters, Hand Levels 
Sphygmomanometers 
Fever Thermometers, etc. etc. 


Write today for literature, Address 


Zaylor /nstrument Companies 
Rochester, New York, U.S.A. 


There's a Sees Thermometer 
for Every Purpose. 


o 
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MASON’S NEW PAT. WHIP HOIST | 


for Outrigger hoists. Faster than Elevators. and hoist 

direct from teams, Saves handling at less expense. 

Manufactured by VOLNEY W. MASON & CO.., Inc. 
Providence, R. 1. U.S. A. 





many of our 
yo inexpensive little * Drop Out" Renewal 
Link restores a blown Economy Fuse to its 
original efliciency. Economy F uses protect 
electrical circuits of the U. S. Navy and 
leading powder and munitions plants. 
Order from your electrical dealer 
ECONOMY FUSE @ MFG. CO. 
Klasie and Orleans Sts.,Chicago,U.8.A. 
Le Sole manufacturers of * ARKLESS”— 
the Now-Renewable Fuse with the 
i 100% Guaranteed Indicator.” 
Economy Fuses are also made in 
Canada a! Montreal 





friction-- 
Tran/mizsion 


Will do more to eliminate the waste 
of power in machinery involving power 
transmission than any other mechanical 
device. This is especially true where 
quick starts and uiten —— ire neces- 
gary. Some place in your plant or prod- 
uct there may be a place where Rock- 
wood Friction Transmission will save 
you time and moncy. Investigate it 
Send for our 92 page book “Friction 
Transmission.” It is of great value to 
manufacturers, designers, and engineers 
Please mention firm connection 


THE ROCKWOOD MFG. CO. 
1904 English Ave. Indianapolis, Ind. 
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Walnut Industry 


Continued from page 51) 





exerts just enough suction to pick up all of 
the nuts which are below a certain weight, 
leaving the heavier nuts of grades one and 
two to pass to the end of the sieve and glide 
down a long chute to the packing shed. 

The third machine invented by members 

of the association to convert the cull into a 
profitable by-product is the shell separator. 
| This is used to handle the tailings of the 
}mill. After the nuts are cracked and the 
girls have extracted from the shells all of 
the meats they can find there are usually 
| small bits of meat left in some of the shells, 
and women who are either careless or new 
at the work frequently overlook choice 
pieces of meats and sometimes whole halves 
while working over a pile of cracked nuts. 
| The manager noted that there was con- 
siderable waste from that source, so he had 
a machine built to handle the tailings, and 
| it has resulted in a saving of $50 worth of 
| broken meats per day since it was put into 
| operation. This device is built on the 
| Plan of a small threshing outfit, and 
yields a product material which, before 
the final sifting, runs about 80 per cent 
halves and broken pieces of nut meats 
and 20 per cent of shell particles. 

The walnut grower used to 
about 3 cents per pound for his culls, and 
| was unable to separate the shriveled meats 
from the sound ones, so the value of his 
better grades was depreciated. Today he 
gets from 5 to 7 cents per pound for his 
culls, and the sound nuts sell proportion- 
ately higher because they are of standard- 
lized quality. In 1915 the association 
|eracked and sorted nuts by hand and 

marketed 434,000 pounds. Last year it 
|sold all the meats it could obtain, and this 
year it is marketing 1,500,000 pounds of 
culls alone by the by-product system. 








Guns for the Fighting Front 
(Continued from page 55) 


five to plus 65 degrees, having a range of 
nine miles at the latter elevation. The 
|total weight of this mount is 177,000 
| pounds, the gun weighing 29,000 pounds, 
| carriage 57,300 and car 90,000. The 
projectile weighs 700 pounds and the 
| powder charge 65 pounds, which gives a 
| muzzle velocity of 1,500 feet per second. 
This mortar is not designed for long-range 
but for plunging fire at shorter ranges, 
where great penetration is desired. The 
| shells, filled with high explosives, are very 
effective in destroying ammunition dumps, 
dugouts, cement shelters, quarries, etc. 
When it is necessary to bring this mortar 
nearer the enemy, provision has been made 
to replace the standard six-wheel trucks by 
narrow gage trucks making the carriage 
very mobile and effective. 

Upon firing, the mortar moves to the 
rear about thirty inches, the energy of the 
recoil being partly absorbed by the re- 
sistance which the fluid in the recoil 
cylinders on the bottom of the cradle, 
offers to being forced past the pistons. A 
portion of this energy, sufficient to return 
the gun to its original position, is absorbed 
by compressing the air in the recuperator 
cylinder on top of the cradle. The return 
of the mortar is eased by buffers in the 
front of the recoil cylinders. Approxi- 
mately 300 rounds have been fired from one 
of these 12-inch mortar railway mounts 
with no impairment of any of the working 
parts. 

The guns above described are all adapted 
to transportation on railway tracks and in 
addition to those illustrated, mention 
should be made of a very effective eight- 
inch railroad mount, model 1918, with its 
own ammunition car, which at a maximum 
elevation of 42 degrees fires a 200-pound 
| projectile to a range of 20,000 yards. This 








What Machinery Is Doing for the | mount permits of an all-around fire without 


motor-driven blower that operates| mobile heavy artillery for transportation 


they are distributed across one end of a 
sieve which operates like an endless belt. 
This sieve conveys the nuts beneath a/| 
chute which extends down from the over- 
head 

the vacuum device. This arrangement 


| road 


average | 
the concentrated pressure per square inch 








| contained and adapted for quick mobility. 





changing the position of the mount on the 
tracks. 


Eight-inch Howitzer on Self-Propelled 
Caterpillar Mount 


In addition to the above artillery, the 
Ordnance Department developed some 


over the highways, and if need be, across 
the fields, quite independently of the 
highways. A very fine piece is the eight- 
inch howitzer mounted on a self-propelled 
carriage of the caterpillar type, so de- 
signed as to make the entire unit self- 


The self-propelled carriage is designed 
along the same general lines as the artillery 
tractors which played such a prominent 
part in the field operations of the Allied 
It is propelled by a four-cylinder, 
heavy-duty, tractor motor developing 


armies. 
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LEGAL NOTICES 





PATENTS 


IF YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best wa 
of obtaining protection. Please sen 
sketches or a model of pao inven- 
tion and a description of the device, 
explaining its operation. 
All communications are strictly confiden- 
tial. Our vast practice, extending over a 
period of seventy years, enables us in many 
cases to advise in regard to patentability 
without any expense to the client. Our 
Hand-Book on Patents is sent free on 
request. This explains our methods, terms, 
etc., in regard to Patents, Trade Marks, 
Foreign Patents, etc. 


All patents secured through us are described wit)-out 
cost to the patentee in the SCIENTIFIC AMERICAN. 



















about 75 horse-power at 850 revolutions | 
per minute. The design of this unit is| 
such as to permit a few degrees traverse of 
the howitzer to the right and left, as well | 
as the full elevation of the piece. A small | 
supply of ammunition can be carried on the 
platform of the gun mount, with a reserve 
carried on cargo-carrying “caterpillar” 
tractors, sufficient to serve the howitzer or 
battery of howitzers. This howitzer 
mount is capable of speeds ranging from 
about one to four and a half miles per hour, 
and is so designed as to require less than 
one minute to put it in firing position from 
travel. The total weight of the 
vehicle is approximately twenty-five tons, 
though, on account of the large track area, 


is but slightly greater than that exerted 
by an ordinary horse. Sufficient fuel and 
oil are carried to permit the vehicle to 
travel about ten hours under full load, 
without replacing the supply. 

The new ordnance includes, also, an 
eight-inch railway mount, with ammuni- 
tion car: shell 200 pounds; range 20,000 | 
yards; all-round fire. 

During a test the tractor gun climbed a 
45-degrees ravine wall and developed a 
speed of four miles per hour on level 
ground, demolishing trees and shrubbery 
just as do the monster tanks. 





Five-ton Artillery Tractor 


The five-ton artillery tractor, developed 
and built in large quantities by the Ord- 
nance Department, has put the horse out 
of business so far as pulling guns is con- 
cerned. Deep mud, shell*craters, sand or 
logs cannot detain artillery when pulled 
by this type of tractor. The Ordnance 
Department has produced them in four 
sizes; namely 2%-, 5-, 10- and 20-ton 
capacity. Automobile engineers and auto- 
mobile factories with large production 
facilities made these tractors possible. 


~Dreadnought” and “Baby” Tanks 


Tanks played the most decisive part 
in the later phases of the war, and the 
Ordnance Department, on a joint produc- 
tion schedule with England, brought out a 
35-ton tank which, in its general appear- 
ance, is similar to the first tanks used by 
the British on the Somme. This design, 
which is driven by an American 12- 
cylinder Liberty motor, carries 12 men, 
four machine guns and two six-pounders. 
Wireless outfit, by which communication 
is always had with headquarters, is a part 
of its equipment. 

“Machine Gun Cavalry” is the name 
that should properly have been assigned 
to the American “Baby” or three-ton 
tanks, developed by the Engineering 
Division of the Ordnance Department. 
Capable of a speed double that of a horse 
and with one man firing at a rate in excess 
of the firing of ten men with rifles, this 
type of tank saves the work and lives of 
many thousand soldiers. It advances 
against machine gun fire, and can pull guns 
as well as carry fighters. 





Six-ton Tank and Trailer 
This American, two-man, six-ton tank 
closely resembles the famous French 
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SOLICITORS OF PATENTS 
233 Broadway, Woolworth Building, 
New York 
And 625 F Street, Washington, D.C, 






Annual Subscription Rates 
Scientific American Publications 
Scientific American (established 1845) one year $5.00 
Scientific American Supplement (established 

Pe OE aa neds net dncawews 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama 
Foreign Postage 

Scientific American $1.50 pe year additional. 
—— ~~ ~~ eaoeen Supplement $1.00 per year ad- 
ditional. 





: Canadian Postage 
Scientific American 75c per year additional. 
Scientific pmarionn Supplement 50c per year addi- 
tional. 

The combined subscription rates and rates to foreign 
countries, including Canada, wi!l be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check 


Classified Advertisements 


Advertising in this column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


BUSINESS OPPORTUNITIES 

WELL equipped iron foundry will develop and 
market patented article which can be made in its own 
plant Preference will be given castings used in build- 
ings. Address Foundry, Box 773, City Hall Station, 
New York City. 

AGENCY WANTED 

ITALIAN firm, organized for market sales, contrac 
tors to Government and railways works — wants to 
secure agency for Italy of best American Manufacturers 
of ludia Rubber go. ds—technical, mechanical, domestic 
articles. Address, Boffa, t iazzi 6, Turin (italy). 
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WELL? Pays" WELL 
Own a machine of your own. Cash or easy 


terms. Many styles and sizes for all purposes 
Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 

















What Do 
You Offer? 


We have a shop with 
up-to-date and varied 
equipment—(some 265 
Machines.) 


Also the necessary capital to acquire 
patent rights or manufacture on 
a royalty basis an article of merit 
which can be sold in large quantities. 








OPPORTUNITY 
Box 773, City Hall Station 
New York 
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How to find 


the right pencil 


You have run 
across a pencil now 
and then that suits 
you to a T—makes 
your work easier, 
quicker, more satis- 
factory. Why not be 
sure of getting sucha 
pencil every time? 


Dee master drawing pencil” 


has strong, firm leads that 
save a lot of resharpening 
—smooth, responsive leads 
that write with much less 
effort. Made in 17 degrees 
—6B (softest) to 9H (hard- 
est). HB (medium) is most 
popular for general work; 
but be sure to get the degree 
exactly suited to your work. 

How to find your grade. With the aid of 
the chart | ct the grade you think you 
should have. If the first is not exactly right, 
mext time select a degree or two softer or 
harder as the case may be. When you have 


found your degree, specify it every time and 
you will be assured of satisfaction from thenon. 








w, selec 


Write us which degree you want, or what 
kind of pencil work you do, enclosing 16 
cents in stamps and we will send you full- 

worth double the money. 





JOSEPH DIXON CRUCIBLE CO. 


DEPT. 121-J JERSEY CITY, N. J. 
" Cc. di Established 
DEX Rupveamabatiocs 1827 


A.R. MacDougall & Co., Ltd., Toronto, Ont. 





6B) Varying degrees of H Hard. 


SB >extra softness—6B 2H Harder. 

4B ) softest. 3H Very hard. 
3B Extra soft and black. 4H Extra hard. 
2B Very soft and black. SH : 

B Soft and black. 6 (las, 
BB Medium soft, bs extra 

® Firm 9H hardness. 








OWER —all the power you 
need — steady, doreliite, low- 
cost power for any purpose—that’s 
the result of installing a*Bessemer 
Oil Engine. No matter what your 
requirements are, a er will 
meet them with a saving in labor 
and expense. Burning the cheaper 
crude or fuel oils, the Bessemer earns 
its first cost through its operating 
economy alone! Write for catalog. 
15 to 180 H. P. 


The Bessemer Gas Engine Co. 
M4 York St., Grove City, Pa. 


BESSEMER 


OIL ENGINES 
——————— 

















SCIENTIFIC 


Renault, the terror of the German machine 
gun nests. For quick transportation to 
the places of activity the © ordnance 
engineers provided a rubber-tired, ball- 
bearing trailer, an American artillery 
tractor being provided to haul the entire 
outfit over any kind of roadway. 


9.2-inch Howitzer and 11-inch Trench 
Mortar 


the artillery 
enumerated, we possess five 9.2-inch 
mobile howitzers of the siege type, built 
from a British design; and it is now recom- 
mended that a total of 20 be completed. 
This piece fires a 290-pound shell with a 
maximum range of about 10,000 yards, 
and for traveling it divides into three loads 
of about 14,000 pounds each, including the 
transporting vehicle. We have also 
gotten out a design for a 1l-inch trench 
mortar with a maximum range of 4,500 
yards. 

The unexpectedly early termination of 


In addition to above 


| the war leaves the country in an excellent 


as regards its capacity for the 
all sizes of artillery in the 
event of a future war. Many of the 
plants will, of course, be dismantled; but 
the great Government establishments for 
the manufacture of ordnance on a large 
scale will be a permanent and immensely 
valuable asset to the country. The 
Ordnance Department to be con- 
gratulated upon the way in which it rose 
to the occasion, put in operation the vast 
organization and built the equipment 
above described. 


Fitting the Shoe to the Soldier 


(Continued from page 56) 


condition 
construction of 


is 


the size by testing it with the shoe-fitting 
device—the set of metal blades. In reality 
this operation is employed in order to 
render it doubly certain that each man shall 
receive correctly fitted shoes. 


Each of these small metal blades is 
marked with a shoe size—5%, 6, 64 and 
so on. When a pair of shoes has been 





selected for the soldier, of the size indicated 
by the measuring device, the operator 


linserts in them a pair of the blades, of 


corresponding size, placing a blade in each 


shoe. The knob end goes forward into the 


| toe of the shoe and the other end is sprung 
| back into the heel. 


The soldier then puts on the shoes and 
laces them up snugly. The blade in each 
shoe will lie flat and smooth in the bottom 
of the shoe under the stocking, and will 
follow perfectly the conformation of the 
arch. 

The little knob in the toe end of the shoe 
occupies exactly the space which should be 





|free space between the soldier’s toes and 
| the leather 
larmy service shoe. 


at the end of a correctly-fitted | ke 

Even when the foot 

has been expanded, by the act of the sol- 

dier’s walking and carrying his load, there 

should still be a certain space between the 

toes and the inside end of the shoe, because 

it is fundamental in the science of army | 
shoe fit that under no circumstances should 

the ends of the toes be in contact with an | 
obstruction of any sort. 

Presence of free space ahead of the toes | 
does not mean that the shoe is too long, | 
nor that in the acts of walking, running or 
jumping the foot is likely to slump forward | 
too far. If the shoe fits correctly, and is | 
laced properly, the ball points of the shoe, | 
and the restraint of the lacing and the | 
“throat” of the shoe, will serve further to 
hold the foot in its rightful place. 

The test by the shoe-fitting blades con- | 
sists in the soldier’s determining whether r| 
or not he can with comfort wear the new | 
pair when these blades are in them -_ 
when he walks briskly about, climbs upon | 
a platform, descends a steep ramp fitted | 
with cross-cleats, and otherwise gives the | 
shoes a tryout approximating some of the | 
severe exercises involved in field work and | 
marching. If in performing these experi- | 
ments—which take place at the time of | 
fitting—the soldier’s toes press against the 
knob of the blade, a longer shoe is 
required. 


SAWS 







AMERICAN 





AS 


* Disston— 





The International Saw 


ISSTON Saws did not seek trade con- 

quests on foreign shores, but were in- 

vited there by craftsmen who knew Disston 
quality by experience or reputation. 


Every country has its toolmakers who 
produce good tools, yet in every country 
you will find Disston Saws in the 
hands of many expert workmen, 


The word quality as applied to 
Disston Saws means a steel formula 
to produce the proper degree of 
hardness, toughness and elasticity. 





It means design and form for fast, clean 
cutting. It means exact temper and work- 

manship. 
Disston Quality is the result of over 
three quarters of a century of development, 
Disston is truly the International Saw. 
Disston Saws and Tools are sold 


orSSTo,, by all progressive hardware stores. 


Send for the free <«« Disston 
Handbook of Saws,’’ It contains 
many valuable suggestions on the 
care of Disston Saws and ‘Tools. 


The saw most carpenters use 


HENRY DISSTON & SONS, Inc., Philadelphia, U.S. A. 
CANADIAN WORKS: TORONTO, CANADA 


DISSTON 


AND TOOLS 











Agericon Electric Heating Devices 


FOR INDUSTRIAL USE 
Soldering Irons, Air Heaters 
Glue Pots Laboratory Plates 





Heater Company 


usa 


Amencan Electrical 
OETRONT. 








ODELS BUILT 4np 
INVENTIONS DEVELOPED 


We are prepared to build special ma- 
chinery and models from most delicate pre- 
cision instruments up to 10 ton machines, 

ENGINEERING AND PLANNING DEPT. 

Best Equipped Plant of its kind in Country 


THREE RIVERS MACH. TOOL & DIE CORP., PHOENIX, #. ¥ Y 





In Gas Costs 


The New Stromberg Carburetor 
is never at mercy of outside con- 


ditions. 
struction 
action. 


“Internally” right in con- 
and eternally right in 
Insures most miles per 


gallon and least cost per mile 
ALWAYS. 


Send for Lite 
model and Re I ~y your car, 


Give name. 
G MOTOR DEVICES CO. 


Dept. 116 


64 E. 25th St, Chicago, Il. 
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“Why is the price of meat 
so high?” 


HE head of a hia family 
writes to ask us 


meat is so high. 


Philadelp 
why the 


price of 


of course, many reasons. 


The heavy de- 
mand for meat, 
caused by large 
orders f:om the 
Allies,and by high 
wages at home, 
has helped to 
boost prices. The 
lower purchasing 
power of the dol- 
lar has alsocaused 
the prices of all 
commodities to 
increase. 


There are, 





All itema entering into the 
vperation of the retail meat 
sh. p have advanced tremen- 
dovaly tn cost 


But one impor- 
tant factor is the high cost of pro- 
ducing and marketing meat all along 
the line from farm to retailer. 


The retailer, for example, must pay 
higher wages to clerks and more for 
delivery service—in fact, everything 
entering into store operation has ad- 
vanced tremendously. 


And the retailer has to get a much 
higher price for meat, because he has 
to pay the packers more for it. 

Wages of packing house laborers 


have increased over I 
hvree years 


in the past ¢ 





are inthe same 
Labor, trans- 


The packers, in turn, 
position as the retailers. 
portation, machinery, materials — all 
items in the ~~ business— have 
mounted rapidly. But here again the 
packers have to get higher prices for 
meat when they have to pay such high 
prices for live stock. 


During the past four years cattle 
prices to Swift & Company advanced 
74 per cent, whereas the price received 
for beef by Swift & Company has ad- 
vanced only 61 per cent during the 
same period. 


The farmers have had to get more 
for cattle because it costs more to raise 
them. 






to the 





tem entering 


Every Y 
of cattle has gone up 


production « 


Corn, for example, has doubled dur- 
ing the past four years; farm labor is 
scarce and wages are high. 


But even with these higher produc- 
tion costs, the price of meat has gone 
up no more than the price of other 
foodstuffs-—and this in face of the 
enormous quantities sent overseas to 
our Army and to the Allies. 


If the packers were to eliminate their 
profits entirely, there would be prac- 
tically no change in the price of meat. 
Swift & Company’s profits average only 
a fraction of a cent per pound of meat, 


Swift & Company, U.S.A. 


A nation-wide organization 








owned by more than 





23,000 stockholders 














For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 

W. F. &J. Barnes Co. 
Established 1873. 
1999 Ruby Street 
Rockford, Ill. 








NTED ARTICLES 


PUNCHING DIES 


NOVELTIES & PAT 


MANUFACT 





B STAMPINGS 
| WORKS, CLEVELAND. 0.im 











x| ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
uantity. We produce all grades at our world famous 
ELL ASBESTOS MINES in Canada. We also card 

fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 
For anything you want in Asbestos, turn to 


KEASBEY & MATTISON COMPANY 
OEPT. S-1 


AMBLER, PENNA, U. S. A. 
Owners of the world's largest Asbestos Mines 


IHE SCHWERDTLE STAMP CO. 
> STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


INSY DE TYRES Inner Armor 
tee Ante Tires. Deubio ¥ = 


. Details f 
rie 








prevent blow 
‘appiied te any t tire. 
3 Co. tree 8 Cincinnati 
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SOLVINE BOILER PRESERVER | | 


Warranted, without reserve, to remove boiler scale, | 
prevent pitting and scale formation. 
Pamphiet on reqvest. Money back guarantee 


EUREKA MPG. CO. i @ Jersey City, N. J. 


SOUTH BEND LATHES 
Established in 1906 Over 19,000 Sonth Bend Lathes in use 
For the Machine 
and Repair Shop 
LOW IN PRICE 
18 in. to 24 in, swing 
t or Gap Beds 
ie for tres" cotahen giv 
South Boed Lathe Works 
421 Madison St,, 
Seuth Bend, Ind, 























‘THE BRIDGEPORT CHAIN CO. 


Specialistsin Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 








WONDER 6 hu, sbiip sak SENDERS 


Boot all sizes of standard 
le thick steel 
brass 


t 
od 
W) ng from 
to 7 ins.; are and 
solid stock f 
1-4 in. to 3 ins. 





Manufacturers 
32 Pearl St., Boston, Mass. U.S. A. 














Leading Naval Powers 


Continued from page 53 | 


the ‘“‘Kansas’’ class and the five ships of 
ithe “New Jersey” class. We have also 
eight ships of the ‘ Maine,” “Alabama”? | 
and “‘Kearsage’’’ classes, mounting 12-inch | 
and 13-inch guns. E 

It is considered that a battleship be- 
comes obsolete after 20 years of service li 
and therefore the “‘lowa’’ completed in | 
1897, and the “Indiana,” ‘‘ Massachu- 
setts,” and “Oregon,” built in 1895 and 


1896 must be reckoned in the obsolete elass. 

Before leaving the United States Navy 
and passing on to the next three, we draw 
the fact that of the} 
and power and resisting quality 
of our dreadnought ships, they form a fleet 
under a command is fully | 
equal in strength and fighting power to a 
the Japanese, French and | 
Italian dreadnought fleets. 

We wish, however, very emphatically 
to draw attention to the fact that our navy, 
strong though it is in dreadnoughts, is very | 
We no fust modern 
and these are absolutely 
strategy and 
We have six very 
battle-cruisers authorized and partly 
under construction. These should be 
pushed to completion, but we should 
immediately commence the construction 
of the 7,000-ton, 35-knot scouts of the 
1916 program, or better than that we 
should lay down a larger number of smailer 
and more handy type of equal speed, but 
of say 4,000 or 5,000 tons displacement. | 
Our officers who were with the British fleet | 
speak enthusiastically of 35-knot scout 
of about 4,500 tons displacement mounting 
five 6-inch guns on the center line, and we 
think it would be good policy for our navy 


attention to because 


great size 


which single 


combination of 


poorly balanced. have 
scouts whatsoever, 
essential in the 


modern naval warfare. 


tactics of 


fine 


to lay down as early as possible at least a 
score of these in preference to the 10 larger 
vessels. We have authorized the con- 


struction of 10 dreadnoughts, four of them 
of the “California” type and the other six 
to be of over 40,000 tons and carrying ten 
or twelve 16-inch guns. This program in 
common with whatever program Great 
Britain may have under consideration and 
those of the other naval powers will come 
under consideration by the peace con-| 
ference with a view to fair reduction, on 
the basis of the respective requirements of 


the various countries concerned. | 


The Japanese Navy 


During the war Japan has added six 
ships of the dreadnought class to her fleet. 
Four of these are battleships of over 30,000 
tons displacement, each mounting twelve 
12-inch guns and steaming at 22.5 to 23 
knots. The other two are battle-cruisers 
of 27,500 mounting eight 14-inch 
guns and steaming at 27.5 knots. She is 
also building a new battleship of -32,500 
tons and 23.5-knot designed to 
mount 10 15-inch guns upon which not 
much done, construction 


tons, 


speed, 


work has been 
being stopped for the period of the war. 


Of predreadnoughts Japan has 12 of 
widely differing military value. Six of | 
these are what might be called semi- 


dreadnoughts, inasmuch as in addition | 
to their 12 guns, they carry a heavy inter- 
mediate battery of twelve 10-inch in the 
case of the “ Aki’”’ and “Satsuma,” four 10- 
inch in the case of the “‘Kashima”’ and 
“Katori,” and eight 8-inch on the “ Kur- 
ama” and “Ibuki.’’ The Japanese pre- 
dreadnoughts are generally more modern 
than those of other nations, all of them | 
having been built since 1900 and all having 
speeds of from 18 to 22 knots. 


The French Navy | 


The French ships completed during the | 
war are three of the “Bretagne” clas, | 
23,500 tons; mounting ten 13.4-inch guns. | 
The French had laid down five ships of | 
the “Normandie” class of 25,250 tons, | 
mounting 12 13.4-inch guns in three 4-gun 
turrets; but they had done very little work 
upon the ships when the war opened, and 





| Battleship Strength of the Five | 


| nought 


| lamps, 





8, 1919 


January 1 


did practically nothing during the progress 
of the war. Hence, the French navy 


|includes at present only the seven dread- 


battleships of ‘Bretagne’ and 
“*Courbet”’ 

Remembering that a dreadnought ship 
includes nothing less than 12-inch guns 
in its main battery, it will be understood 
that the five French battleships of the 

‘Mirabeau”’ class which mount four 12- 
inch and 12 9.4-inch guns, cannot be con- 
sidered available for the first line. Like 
the Japanese ‘ Aki,” the Italian “Vit. 
Emanuele” and the British “Lord 
Nelson” classes, these vessels must be 
reckoned in the predreadnought class which 
for the French navy includes a total of 
11 p09 Of obsolete vessels the French 


classes. 


The Italian Navy 


Similarly to the French navy, the Italian 
navy had under construction when the 
war started some powerful dreadnoughts 
of which the keels had been laid but upon 


which all work was stopped during the war. 


These are the four ships of the 
“Colombo” class; 31,000 tons; 25-knot 
speed; mounting eight 15-inch guns. The 


ive dreadnought battleships in commis- 
sion are from 21,000 to 22,700 tons dis- 
placement and 22 to 23 knots speed. One 
carries a battery of twelve 12-inch guns, the 
others a battery of thirteen 12-inch guns, 


mounted in three 3-gun and two 2-gun 
turrets. It will be noted that neither the 
French nor the Italian navies have built 


any warships of the battle-cruiser type. 


Deterioration in Ultra-Violet Radia- , 
tion of Mercury Lamps 


HE radiations from the quartz mercury- 

vapor lamp are being used extensively 
in accelerating photochemical actions, as a 
bactericide in sterilizing water, as a 
therapeutic agent, in dye-fading tests, and 
in other connections. The violet and ultra- 
violet rays appear to have, as distinguished 
from the infra-red, a marked effe¢t in many 
of these activities. There has accordingly 
arisen among manufacturers of paper, 
dyes, cloth, rubber goods, paints, ete., a 


| distinct need for a source of ultra-violent 
| radiation 


of high intensity which does 
not decrease with use. 

It is well known that the intensity of 
the radiation from quartz mercury-vapor 
especially as regards the ultra- 
violet component, decreases greatly with 
use. This decrease has been established 
qualitatively by several experiments, using 
physical, chemical and biological tests. 
But no exact quantitative data have been 
available showing the rapidity and the 
extent of the loss in effectiveness, as @ 
function of the time of operation of the 
lamp. 

Some months ago the problem was 
presented to the Bureau of Standards. 
In attacking it it was first necessary, as is 
so often the case in the investigations of 
this Bureau, to devise methods and instru- 


| 
| ments which would measure the deteriora- 
| tion 


quantitatively. The Bureau of 
Standards is quite in the habit of being 
| the first to undertake a certain observa- 
tion or measurement, and so is not at all 
|dismayed to find that no accepted pro- 
‘cedure is known for doing something that 
it wants to do. When it meets thjs 
situation, it just goes ahead quietly and 
invents a way, and, as often as not, @ 
tool or instrument or whatever else may 
be needed. 

In the present case it was found possible 
to measure the ultra-violet radiation with 
a thermopile and a yellow glass. Several 
makes of quartz mercury-vapor lamps 
were examined; none was found to possess 
any great advantage over the others m 
point of initial strength of the ultra-violet 
component. The total intensity of that 
component was found to decrease to one- 
half or one-third of its initial value after 
1,000 to 1,200 hours service. A full 
account of the methods used and the 
results obtained is given in Scientific 
Paper No. 330 of the Bureau, just issued. 











We are going on 





HE Pierce-Arrow factory 

is going at full speed. It 
will keep going and Pierce- 
Arrow trucks will be available 
for the great reconstruction 
work that confronts us as they 
are needed. 

The energy that met war 
problems unfailingly will meet 
the great problems of Peace. 

Thousands of businesses face 
the emergency in the same spirit. 


Are you ready? 


Pierce-Arrow trucks will serve 
these—help them toconquer diffi- 
culties of transportation greater 
than those we have conquered. 
We met successfully every con- 
dition of service in 148 lines of 
business. Call on us for help in 
expanding or redirecting trans- 
portation facilities. 

The greatest opportunity 
America ever had is before us. 
Will you take advantage of it? 


PIERCE-ARROW 


Delivers more work in a given time; 


Loses less time on the job and off the job; 
Costs less to operate and less to maintain; 


Lasts longer, depreciates less and commands 


a higher resale price at all times. 











THE PIERCE-ARROW 


MOTOR CAR COMPANY 








AT YOUR SERVICE 


Rugged in construction—engined to take their rated load pan ee 
Trucks give year-round service in a hundred industries from steel making to 
fruit handling with a uniform certainty that automatically determines future 


truck purchases. 


The steady growth of all-MACK fleets—their deliberate selection on the basis 
of performance—indicates the power and stamina MACK Trucks show under 


every condition of load, road and weather. 
Let us send you our catalog and detailed information on “MACK Trucks— 
capacities 1] to 7 ¥ tons, with trailers to 15 tons. 


Orders for immediate delivery can now be accepted. 


INT “weenie = MOTOR Cer a | fa e 
NEW YORK wr — 


“PERFORMANCE COUNTS" 





